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2 0 0 K 8 # Wan den Ws Charts, Ge. Printed | 
for J. Movunr, T. Pack, and W. MouNT, on Tower - hill. 


'REAT Britain's Coaſting Pilot, by Cipt. Greenville Collins, 


| Engliſh Pilot for the Channel. 
Engliſf Pilot far the Straits. 
Engliſh Pilot for Weſt India. 
Engliſh Pilot for Guinea. 
Engliſh Pilot for Eaſt India. 
Sea-Atlas, containing Charts of the Sga- Coaſts of the whole World 


A compleat Set of New C harts, containing North Sea, Cattegat, Baltic, , ; 


A compleat Set of Charts for the Sea-Coaſt of France. 
A Set of Charts for India, and others for all parts of the World. 
The Mariner's New Calendar, by Nathaniel Colſon. 


The Seaman's Vade mecum, or r Defenſive War by Sea, by William: Þ 


Mountaine, F R.S. 
The Ready Obſervator, or an Infalible Method for determining the 
Latitude at Sea, by Dr. Falck. 


Practical N: avigation, or an Introduction to the Whole Art by 1. sener. 1 
| Navigatio Britannica, or a complete Syſtem of Navigation, in all i its © 
Branches, both with regard to Theory and practice, by J. Barrow. = | 


Sherwin's Tables of Logarithms from 1 to 100000, 
Elements of Algebra, expounded in Two Books, by John Kerſey. 
The Seaman's Daily Aſſiſtant, by T. H aſelden. 
Navigation Nei) Modeled, by Henry Wilſon. : 

* Navigation Unyeil'd, 2 vols Octavo, by Edward Hauxley. 
Mariner's Compaſs Rectified, by Andrew Wakeley. | 


The Practical Sea Gunner's Companion, by W. Mountaine, F. RS. F 


An Epitome of the Whole Art of N »vigation, containing an eaſy me- 
thodical Way to become a complete Navigator, by James Aar. 


Heath* Royal Aftronomer abe Nayigator, 1 large 3. 5 


| Ship Builder's Aﬀfant, or Marine Arehitecture, by W. Sutherland; 


Uſe of Coggerſhall's Sliding Rule, and Deſcription of Scamozi's Line. {| | 
Mercator's Chart, ſhewing the Variation of the Compals, i in all che 1 
known Seas, by W. Mountaine, F.R.S 1 


NV. B. There are alſo fold all Sorts of Mathoatical Inftruments and 3 


Books, Sea Charts for all Parts of the known World, Plane ard 
Mereators ; Paper, Paper-Books, and other Stationary Wares. 
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1Mariner's C ompak q 


JJC. 
; | Containing TAB LES, mewing the true Hour of || 
the Day, the Sun being upon any Point of the [| 


Jy] Compaſs; With the true Time of the Riſing 
and Setting of the Syn and Stars, and the Points |] 
of the Compaſs upon which they riſe and ſet: |] 
With Tables of Ampli tudes, Which Tables of | 
Sun-Dials, Semidiurnal Arches and Amplitudes 


ok are calculated from the Equator to 60 Degrees 
as of Latitude, either North or South, 5 
'T With the Deſcription and Uſe of thoſe Inſtruments moſt in n 5 
. A NAVIGATION. 
its 4 1 
14 TABLE of LATITUDES and LONGITUDES 

of PLACES, ö 


| By ANDREW WAKE LY, r 
1 Enlarged with th many „ uſeful Additions, by 7. Atkinſon. 


; Z The Whole reviſed, and carefully corrected, with accurate 
I TABLES of the Sun's Declination, adjuſted to the N. S. 


ol By W. MOUNTAINE, Mathematical Examiner to the Hon- [i 
18 — of Trinity-Houſe of Dante Strond, ang 15 R.S | 


424 | LONDON: PRINTED I 
4 For J. MOUNT, T. P AGE, and W. MOUNT on Tower-hill; | 
bd Where may | be had all Sorts of 3 222. 1 
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Courteous READER, 


5 HE N I firſt entered upon theſe my Talente and 
. after I had begun the Calculations, 1 found that 
I. though the Book would be ſmall, yet my Labour was ſo 
5 5 great that I almoſt fainted. Yet, at Length, when 1 
' conſidered the ordinary, neceſſary, and frequent Uſe that 
might be made of theſe my Labours, I was thereby en- 
© couraged to go on and proſecute my Work; and how 
ready and eaſy I have mads it for Practice, will plainly 
= appear, by immediate Inſpection, to the meaneſt Capacity. 
Here follows a brief Explanation of the Method and 
Order of the Book : Firſt, you will find Tables of the 
Sun's Declination, newly calculated from the beſt Hy- 
potheſis yet diſcovered, and applied to the Meridian of 
London, whoſe Latitude is 51d. 32m. North, and 
= Longitude, according to theje Tables, ood. 00M. 
' Next you will find Tables, ſbewing the true Hour 
and Minute of the Day, the Sun being upon any Point 
of the Compals, which Tables are as Dials, fitting all 
Places in the World, whoſe Pole is elevated not above 
2 God. either North or South: Likewiſe by theſe Tables 
Z you may know the true Hour and Minute of the Night, 
y the Bearing of any of the known Fixed Stars e- 
teen the Tropics: Then you will ind Tables ſhew- 
ing the true Time of the Sun's Riſing and Setting, 
with the Length 1 the Day's and Night, Alſo by theſe 
| | Tables 


* 7 
* IRE IJ 


* 


BOY 
T: ables you may find the true Time of Riſing and Set- 
ting of all the eminent Fixed Stars between the Tropics. 
Next you will find Tables ſhewing the Point of the 
Compaſs that the Sun and all the aboveſaid Stars riſe 
and ſet upon; which Tables are of excellent "Uſe for 
readily finding the Variation of the Compaſs, and may 
be performed by a Meridian Compaſs, hat is about ten 
Inches in Diameter, whoſe Points are divided into 
Halves and Quarters; ſuch a Compaſs I ſuppoſe to be 
convenient for a Mariner's Uſe,. where he hath not an 
Azimuth Compaſs. Next you will nd Tables c 
Amplitudes 70 every Degree of the Sun's Declina- + 
tion: All theſe Tables are calculated from the Equa- 
tor 7 60 Degrees of Latitude, either North or South; 
and they will laſt, with Exafneſs, as long as GOD 
upholdeth the Order and Courſe of Nature. x 
In the Appendix you will find the Uſe of all thoſe 
Inſtruments that are moſs in Practice in the Art of 
NAVIGATION, either for Operation or Obſerva- 
tion: Likewiſe a Table containing the moſt principal 
 Harbours, Headlands, and Mands in the WORLD; 
fhewing the Latitude and Longitude at each of them; _ 
beginning the Longitude at the Meridian of London; 
the Whole diſpoſed in a new, and ſucceſſive Order. 
This Method, I own, but how I have acquited myſelf 4 
therein, 1 ſhall leave to the Judgment and Experience of | Þ 
the moſt ſkilful Mariners that the World e b 1 
ere my native Countrymen in England. 1 


And: now fare ever well, fo wiſhes he, 
We is more yours, than he can ſeem to be. 


ANDREW WAKELY, 
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To the PUBLIOG. 


SIRS, 


EIN 5 deſired by the Bookſellers concerned þ 
F herein, I willingly undertook the Examination 


g of this Treatiſe, (and the rather for that Reſpect I 


bear to the Teſtimony of my Maſter, the deceaſed : 
Author). which, for its Uſefulneſs, hath obtained 
good Eſteem from our NAvIOGATORS: I therefore 


have taken the greater Pains, and ſpent much 


Time in examining each Table, ametiding, altering, 


explaining, and enlarging where I ſaw Cauſe, and 


thus have endeavoured to render the Whole of the 
MARINER's COMPASS RECTIFIED, 


moſt familiar, and eaſy to an ordinary Capacity. 


In this Edition Ihave contracted the Table of Am- 
plitudes in Points of the Compaſs, and yet as intelli- 
gible as before, by which, having made more Room, 
I have made the Reader Amends with large Addi- 

tions in the Uſe of each Table, and methodizing the 
Diſcourſe throughout ; but more eſpecially in the 
Uſe of Inſtruments, 1 have taken Liberty to repair, 


alter, and enlarge, that it will appear as good as 


new; but chiefly in the Deſcription and Uſe of the 
On” Sliding Gunter, and Sector; principally the 
eee two 


gd 


LE 

two former, whoſe Uſes I have ſhewed in Arithmetic, 
to multiply, divide, and work the RuLz or THREE; 
in Geometry, to work Proportions, continued, Duplicate, 


and Triplicate ; Menſuration of Superficies and Solids - 


As to meaſure Board, Timber, Stone, Gauging of 


Veſſels, Tunnaging of Ships, Bales, or Boxes ; alſo 
in Gunnery; in Navigation, both in Plane and Mer- 


cator's Sailing. In Aftronomy, the moſt uſeful Prob- 


lems, ſuch as to find the Sun's Place, Declination, 
| Riſing, Setting, Amplitude, Azimuth, Hour, and 
Altitude, at all Times. And in all you are directed 


plainly to perform them, both by TO aan 
and with Compaſſes. 


In the Table of Latitudes and Longitudes I have 


added many Places of Note, and omitted ſome few 


that were of little Moment, and have corrected both 


the Latitudes and Longitudes of the moſt eminent, 


according to the lateſt Obſervations ; ſo that I am 
bold to ſay, it is the moſt exact T able of the Kind 


| extant. 


Theſe, with many ditier Additions through the 


Whole, I hope will find acceptance with young Stu- 
dents in the Mathematics, and prove ſerviceable to 


them, both in the Study and Practice of Navigation, 
and other Parts of the Mathematics. For whoſe 
Sakes I have taken the greater Pains herein, 


JAMES ATKINSON, 
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7 N this Edition of the Mariner 8 Compaſs Re&i- 
fied, all the Examples have been recalculated with 
the greateſt Care, and properly adapted to ſubſequent 


Time; the Tables of the Sun's Declination, Ampli- 
tudes, Latitudes and Longitudes of Places, &c. 


have likewiſe been compared with, ard carefully cor- 
refed by the lateſt and moſt accurate Aſtronomic and 


Geographical Obſervations; to which is added (by 
way of Appendix) the Situation of the moſt effential 
Wands, c. diſcovered during Capt. Cook's, Voyage 


in his Majeſty's Ships the Reſolution and Adventure, 
towards the South Pole, and round the World, in the 
Years 1772, 1773, 1774 and 1775, the ſame eftabliſhed 


by Celeſtial Obſervations, Thoſe of the Sun's Decli- 


nation are truly computed for the firſt four Years, and 
may very well ſerve in common Practice (without any 

n ble Error ) for all thoſe Years reſpectively ſuperfixed, 
or ſet at the Head of the Tables. 

But if a greater Degree of Accuracy is required, the 
following Correction may be made at the End of eight 
Years, viz. from March 21, to May 21}t, and from 
September 21½ 1% November 21/t, add one Minute 
to the Declination in theſe Tables found ; and frem July 

21/4 to September 21/7; alſo from January 21½, to 
March 21/, ſubtract one Minute from the reſpective 
Declination ; the Sum, or Difference will be the De- 
clination at that Ti ime corrected pearly. 

The 
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10 7 Be Mariner s '« Campoſ Tae 
5 Bit e Leap-Yeas ear. 
| Sur's Declination 1777, 1781, 1785, . 
| > Jan. Feb. | March | Apel "Mo June | 
1 Q | South | South | South | North | North | North 7 
Ip. M. D. M. D. M. D. M D. M. D. M4 
j 1 |22 5816 55|07 2004 47 15 1522 09 
3:2 j22: 3316 3706 57 los 1016 33/22 17 
13122 4616 1906 34 33 15 51422 24 
14122 4016 1 [06 1105 5616 0822 311 
| 5 22 3315 4305 4806 19 16 25 22 38 
6 22 26 15 25 05 2506 4116 42 22 44 
7 22 1815 068 o5 ortfo7 0416 59 22 50 
831422 1014 4704 38107 2617 1522 55 
9 22 01% 2704 140% 4817 3122 oo 
10 [21 52114 803 108 11117 47 23 ogf 
11 [21 43 13 4803 2908 33 18 02 o2 | 23 9 
12 21 3313 2803 4108 54 18 17 23 12 
1321 2213 08 [oz 4009 1618 3223 16 
14121 1212 47 |o2 1609 3818 46 23 19 
15 [21 0112 2201 55300 919 1123 21 
1620 49 12 6 2810 20 19 14 23 244 
1720 3711 45 O 0510 4119 2023 25 
1820 25 11 2400 4211 02/19 4123 27 
19 20 1211 O2 Oo 1311 2319 5423 28 
2019 5910 41 Nor 0611 44 20 06 23 28 
2119 45 10 19 O0 2912 04 20 19 23 28 
2219 3209 57 oo 5312 24 20 3023 28 
23 [19 170g 350% 17/2 44/20 4223 27 
24 | 19 0309 13 [01 4013 o4 20 5323 26 
| 25 [18 4808 51/02 04/13 2321 04 23 24 
2618 33 | o8 28 02 27 13 42 21 14 23 22 
27 18 1708 06 02 514 oz|j21 24| 23 20 
2818 0) 4303 1414 2021 3423 17 
2917 45 03 37114 3921 4323 144 
3017 29 03 01114 5721 520 23 104 
12 4 . 122 Ol | 
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The Mariners Compaſs Refified. | 
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Firſt after Leap-Year. 


; | Sun's Declination 1777, 178 1, 1785, 1789. 
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Sun's Declination 1778, 1782, 1786, 1790. 


|= Jan. | Feb. | March | April | May June 
42 | South | South J South | North North | North! 
D. M. D. M. D. M. D. M. D. M. D. M | 
II 22 5916 590% 2004 4015 11/22 07 
| 222 5416 4107 0305 0415 29| 22 15 
| 322 48] 15 2406 4005 27 |15 47 { 22 22 
| 422 4216 | 06 | 99 17 os 5of16 4 22 29 
| $122 35|15 48105 53 886 13 16- 21] 22:30}. 
| 6 | 22 28|15 2905 3006 3616 3822 42 | 
ll | 7 22 20|15 1005 % o 5816 55 22 48 
i | 8 2212114 £1104 43 197 1117 1122 354 ? 
9122 0314 3204 230% 4317 27122 59 
| j-10 [21 44 13103 57 jo$ 2 43|23_ 03 
1121 45|13 53103 3308 27|17 5823 08 
| i2 |21 3513 33103 09 o8 49 18 1423 11 
113 [21 2513 1302 4609 1118 2823 15 
; 14 | 21 14|12 52Jo02 2209 32|18 43, 23 18 
"35 | 21 031.12 32101 $59 109 54 18 $57 j.23 21 
416 ] 20 52 12 11 01 35 10 15 19 1123 23 | 
St {17 1110 36 19 2523 25 
18 oo 4810 57 19 3823 26 
19 oo 2411 1819 51/23 27 
| 20 oo o0|[11- 39 20 0323 28 
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Sun's Declination I778, 1782, 1786, 1790. 
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Second after Leap-Year. 
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F a * 8 Compaſs Reftified, ; f 
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Third after Leap-Year. ou 


Sur? 8 Declination 1779, 1783, 1787, 1791. 1 


F 
Q | South | South | South | North | North | North 1 
DW. B M. B. I. B. I. p. M. D. N. 


122 17 03107 31104 3615 % |22 5 
2422 5516 45% 8% 5 f 2522 13] 
3122 4916 2806 450 2215 4322 20 
4 

5 


22 4316 1006 22 O05 45116 0022 28 
F o6 8816 17222 34 
6 j2z e 34/05 36105 30 56 | 16 34 [22 4% 
2122 2215 15]og 13[o 3 91122 47 
TY 8 | 22 14114 56|o4 4155 +4 | t 
9122 0614 37104 26]07 3817 2322 58 
jioj2r 57114 17104 o2Jos. 0 7 3923 92 
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11421 47/13 58 03. 39 08 2217 55 [23 07 
12 [21 3813 3803 1508 4418 1023 11 
1321 2813 1802 5209 0618 2523 14 
14 21 1712 57 [o 2 28009 2718 4023 17 
j 15 j21 612 32 [oz oo 4918 5423 20 


1620 55% 12 160% 4110 109 0823 23 
17 20 43]11 55% 17110 31119 2223. 25 
11820 3111 3400 5310 5219 35 [23 I 
tg 120 1811 1300 30 Lk 1319 4823 27 
. 220 of 10 51100 61 3420 0123 28 
121 19 5210 29 Nor 19 fi 11 5420 1323 28 
12219 38110 08 e A 5 

2319 24/09 460 52 34/20 3623 27 
12412 10109 24 o1 f 29 4 $4 
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127 8 25 [08 16102 3913 520/21 2023 21 

| 28 | 18. 090% 5403 03114 1121 2923 19 
j 29 [17 53 03 2614 302z1 3923 16 | 
30 17 37 03 4914 4921 4823 12 | 
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Sun's Declination, 1779, 1783, 1797 1791. 
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Auguſt | Sept. Os. | 
North North | South 


1 31107 33 04 OO 15 o8 | 22 2 
1 15 160% 1004 23115 2622 18 
116 5905 48104 4701s 452225 
27 13 15 43 O6 26| 05 10116 0322 33 
22 37 16 2606 03 of 33116 1122 40 
16 og 05 4105 5616 3822 46 
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D. M. D. N. D. M. D. M. | 
08] 18 02|08 17]03 1414 39|2 
o4 | 17 47107 55193 37114 49] 


14 4% 5 37 0 57 18. 21 
13 26] o2 1409 1919 03123 24 
13 080 5109 4019 1823 
20 52 12 47 [O 2710 02119 3223 


112 2201 0441 24 


Nor. | 1 Der 
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224 01 


15 5205 1806 116 56 | 22 $2 
16|15 36104 55 o6 42417 


22 o8|15 1/54 32% 04|17 29123 % 
22 00 


14 5904 1007 27417 4623 o 
14 4103 47|o07 5018 oz 23 20 
14 2203 2408 1218 18 123 ] 

| 14 04 03 o vo. 34} 18 33] 23 18 


18 23 2 
5 27 
19 45 J 23 28 
19 5923 25 
12123 28 
23 29 
27 
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oo 23 23 
11123 21 
22123 18 
3223 15 
42123 11 


Us Tybe. Mariner's Compaſs Rectiſted. 
1 TLeap-Trar. 
| Sun's Declination, 1780, 1784, 1788, 1792. 
b. Jan. | Feb. | March | April | May | June 
| A | South | South | South | North | North | North 
D M, D. M. | D. M. D. M. D, M. D- M . 
1123 0217 7 o 14404 53 $4.4 21] 22 110 
2 | 22 5716 50 06 5105 16|15 3822 19 
3122 5116 32 | 06 280 05 3915 56|22 26 
14422 45116 5 o6 o5|o056 2 [16 13 22 33 
15121 3815 2 425 2515 3922 39 
622 3115 38 of 1806 4716 4722 45 
7 22 2415 2004 55 O7 1017 322 5. 
18122 1 15 01104 3107 3217 $0123 - $9: 
1922 814 4104 08107 55 |17 36 23 01 
10 


21 5914 2203 4408 1217 5123 ob ; 
2108 39| 18 06 23 10 "5 

[oz 570g 00118 21|23 14 5 
o2 34409 22 18 3623 17 
2 10 4418 51/23 20 
46| 10 og5| 19 o 23 22 
23 10 2619 18| 23 244 
oo 59 10 4719 32 23 26 
o 3511 0819 47 | 
1211 2919 58 
Nor. 1211 49 20 18 
oo 3612 og|20 22 
oo 59 12 3020 34 
2312 499 45 
i 4713 9 20 56 
10613 2921 07 
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Sun's Declinatin, 1780, 1784, 1738, 1792 


8 Jaly | Auguft Sept. . Nov, Dee 
= North | North | Noth South South. South | 
ö M|D MO. M. Db. M|D N D. NM. 
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(i and 11: 


or 1ſt, 2d, 3d Year after) is Nor. for Nor 
under September is North, and againſt the. 23d or 
24th Day is Sou. for South ; intimating that the 


the Months encl it ĩs South or Sold. F 


The Mariner's Compaſs Recti fed. 


A Deſcription of the TABLE S of the 
SUN's DECLINATION. 


\HESE Tables are in general for Four Yew; ; 


Leap-Year, Firſt, Second and Third Year £1 


after Leap Year, and conſequently for any Year. 
Each Year (taking up two Pages) hath the firſt 

Six Months of the Year on the Left-hand Page, and 

the laſt ſix Months are on the Right-hand Page, the 


Names of the Months are at the Head of each Co- 
lumn, and the Days of each Month in the Left-hand 


Column of each Page. 
The firſt Table ſheweth the Sun's Dublination 


every Day for the firſt Years after Leap-Year, being 
&c. and takes up Pages 


1777, 1781, 1785, 1789, 
:) The ſecond Table is for 1778, 1782, 
1786, 1790, &c. being wa ſecond Year after Leap- 


Year in Pages (12) and : The next Table in 


Pages (14) (15) is for he Third Year after Leap- 


Year : The Fourth Table in Pages (16) and (17) 
ſheweth the Sun's Declination for Leap-Years, be- 


ing 1780, 1784, 1788, 1792, &c. 


Under the Name of the Month, is the Name of 
the Declination either North or South, only the 
Column for March and September hath twa 


Names ; that is, under March is South, and againſt 
the 21ſt or 20th Day (according as it is Lea 9 60 -Year, 
th; and 


Declination is South in March, till the. 21ſt or 20th 
Day, and all the remaining Part of the Month is 
North or Nor. in like manner in September, it is 
North till the 23d, or 24th Day, and from thence o 
e 


ny 


129 
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The Uſe of the Tables of Declination. 


6; 1 . find the Sun's Declination for any Day in 


any Year, is after this Manner. 


1. Seek the Year and Month, at the Head of the 
Table; and the Day of the Month in the Left-hand 
Column. | 3 


2. Then right under the Month, at the Head of 


the Table, and againſt the Day of the Month in the 


Left-hand Column, is the Sun's Declination re- 


quired. 


Example 1. I deſire to know the Sun's Declination 
for the 24th Day of April, 1782. 


The Year 1782, is the ſecond Year after Leap- 
Year, which is in Page (12); then under April, 
and againſt 24 (under Days) is 12.59, with North 
at the Head of the Table under April; which 
ſheweth the Sun's Declination on the 24th of April, 
1758, 19/1246; 087 North,” EE 


Example 2. What is the Sun's Declination of the 
21ſt of March, 1780. 


The Year 1780, being Leap-Year, is found in 
Page 16; then againſt the 21ſt Day, and under 
March, is Nor. 0.36 ; ſignifying the Sun's Decli- 
nation at that Time is ood. 36m. North; the like 
do for any other Time. 
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: Example 1. | 
Admit the 10th Day of April, Anno 1782, I am in 


L Longitude 105d. Eaſt; I demand what Declination the 
Sun will have that Day in the Meridian of that Place ? 


The Declination fot April the 10th, in the Meridian of 


mA London is o8d. orm. increaſing, and the daily Difference 


at that Time is 22m. therefore in this Table look in the 


lead thereof for the Number 22, or neareſt thereunto, if 


not in the Table; then took on the Left-hand of the Ta- 


dle for 105d. (or the neareſt thereto) the Longitude I am 


in, and in the common Bogen of meeting is 6 Min. which 


zs to be deducted from the 


eclination in the Meridian of 


London aforeſaid 8d. orm. and the Remainder will be the 


The Decl. for the Longitude of 105d, Eaft is 07 : 59N. 
The Decl. for the Longitude of 105d. Weſt is 08 : 11N. 


„47 
9 
"I 


Declination for that Meridian, or the Longitude I am in, 


which is o8d. 50m. North. But if the Declination has 
decreaſed, as it doth here increaſe, then you muſt have 
added, as hereunder you may fee. | d. 
The Declination in the Meridian of London is 08 : 
The proportional Minutes ſubtradt . oo : 06 


m. 
o05N, 


— — 


Example 2. 
Admit the 10th Day of October, Anno 1780, I am in 


. Longitude 87d. Weſt: I demand what Declination the 
daun will have that Day in that Meridian? e 


The daily Difference in the Table of Declination at 
this Time is 23m. and the proportional Part thereof by 


the laſt Table is 5 min. increating, d. m. 


The Declination in the Meridian of London — o6 : 59 S 


Anna 


Ihe proportional Minutes add 00 : og 


The Declination in the Long. of 87d. Weſt is 07 : 04 8 


The Declination for the Long. of 85d. Eaſt is 0b : 54 S 


The Refraction of the Sun, Moon and Stars, cauſeth them to 
appear higher above the Horizon then they are ; therefore the 5 
Refraction is always to be ſubtracted from the Altitude obſerved, 
that the true Altitude may be had,  _ BE It 

As, admit the Sun's Meridian Altitude, by Obſervatior to be 


| 22 The Mariner's Compaſs Reftifed, | © 4 
A TABLE of Refraction deduced from Mr. Flamflead's Ob. 13 
ſervations, made at the Royal Obſervatory at Greenwich. + 
— — — — | — | 2; 1 
5 . 4 Q 4 | 8 I 3 * 
2 13 2 — DO 3 8 . 1 
2 © 212 FV ; 
on. M.S. | D. | M.S. | D.] M.s. [D. M.S. Y F 
1 2 1— — — e JJ 
| oa | 33-00] 10.1 443 | 25] 149 | qo] o.c8 | ix 
| | ©O0+ 20.38 | I 1 4. 16 . 26 | 1.40 5 ag # | 7 
i | --- Oy | 23.22 12 | 3.55 | 27 1.36 42 0.54 | 1 
if eit | 20-17 | 13 | 3-39 | 28] 1.31 | 43 6.52 5 
| [ 02 17.26 14 3.23 29 1.27 44 0. 5 8 
it | O33 | 35-15] 15 | 3-00. | 301 1.23 | 45 | 6.48 | 
It | 03 13.23 | 16 | 2.58 3r | 1.20 | 46 0.46 
li 03z | 23:53 | 17 | 2-48 | 32] 117 | 47 0.45 
Will | 04, | 20-39 | 18 12.39 | 33] 1.14 4 0 
"FF T 042: | $38 19 2.31 |: 34] 211-] 49 | 6.42} th 
Willi + 95 | 548] 20 | 2-24 | 35] 1.09 | co| oo „ 
4 il | | 06 7.47 4a 36 | 1.07 55 0.35 [ 408 
| [ | - 07 | 6.45 | 22 [DE = 37 | 1.05 60 | O. 30 . 
11 4557 |,23 | 2-00 38 1.0270 | ow | Mt 
—_ [57 [4 [559 1.39} 2-00 1 86 0.10 38 
10 33 4-43 | 25 11-47 eos |' go | o.co 'Þ 
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1 Tables; 
Each TAB L E being 


A SUN- DIAL, 


SHEWING 


The 8 Hour of the Day, the Sun 
being upon any Point of the Com- 
paſs; fitting all Places upon the 
Earth and "ui that lie between the 
Equator and 60 Degrees of Latitude, 
either North or South: And to laſt 
with Exactneſs as long as the Omni 
potent and Everlaſting Creator ſhall 
be pleaſed to conſerve the great and 
wonderful Fabric of Nature, 


B 4 The 
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24 The Mariners Compaſs Reftified. | > 
A Sun-Daal for the Latitude of o Degree. 1 
. NORTH DECLINATION.D. | *# 
| beg Jo diz d 5 0 7 dſio di d 1 
| ſn zom] zom 3om 
Point hui mh mjh mh mh mh m 
A | North 12 12 | 12] 12 12 12 
Ain by w N 0.02 ſo o.. ob ſo. o ſo. io 
nnw | £N0.ca[2.0:[0.12/0.17 0.21 
Il nw byn] g [2.07 0.1;[0.20{c.27 o. 34 
I | aw | * [0.10[0.2:[9.30'0.4+ [og 
| | 1 nw byw S o. 15 ſo 300. 45 1.01 [1.1 
1110 hy n 
EE. 
1600 
l 3 
5 [ ö | O ſer 6.000.090 o. oo 00 6. 00 
| | Sun's |c 1 n q m 
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4 "The Mariner”: rapes dee 1 5 1 
; 5 A Sun- Dial 1 for the Latitude of 1 Degree. 5 
1 NORTH DECLINAT ION. 
Pair i ohio dlra lrg Af ape 5 dſzz djz3 d 
J. Min. | zom zom. zem 3— J 
I Point |h mh mh mſh mjh mh mh mh mäh m h mh m 
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hw byn g jo, og o. 110. 17 o. 24 0. 3 1 [0.38 0. 400.5 31· 00/1. og 
in-) so oo. 16 0. 2600. 37 o. 47 0.58 1. 0901 21 (1.311. 39 
nw byw 3 o. 390. 561,12 1.291.470. 06. 21.35 
e wht Q 0. 140.39 1.04[1.31[3.5912-30{3.07 3-54 14-53 
* [wbyn' o. 30 1.24 2.2513.48 B 
5 Welt |o.oc| | | | . | „ 5 
4. | 24 ] | | 
fs | | 5 4 | 9 
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+ _Amplio.oc 2. 3005 00%. 30010. of: 30 15. © 17.30120-0|22,012 3.29 
1 SOUTH DECLINATLION F 
1 10 d\iz dig d{17 d\20 dſzz dſzʒ d 
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mh mjh m n m f mh Nn m 
12 121212 2 12 12 
o. ogſo. 110. 13 0. 15 0.17 o. 190.2 
o. 180 22 0.26 0.31, 0.35 0. 390.42 
0.300. 37 0. 440.51 o. 50 1.05 f. 10 
0 4: 91.6 1 06 6 1422 1-29 4-3911-47 
1.07]1.23/1-40 1 1 57 2.17 2.312745 
1.500. 18 . 50 3.26413 $413 
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| A Sun-Dial for the Latitude of 2 Degrees. | © 
il |  NorTH DECLINATION {| © 
im {2 4 Deg. Iz dg d7 d 10dj124 15 dj17 djzo dſzz djz3 d = | 
Fi} 1 | Min. zom z3om| 30m 30m 29m bet 
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A Sun-Dial for the Latitude 3 of Degrees. | g 


Nok TH DECLINATION. 
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| A Sun-Dial for the Latitude of 4 Degrees. 
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A Sun-Dial for the Latitude of 5 Degrees. 
NORTH DECLINATION. 
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A Sun-Dial for the Latitude of 6 Degrees. 7 
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NORTH DECLINATION. 


1 "I Sun-Dial for the Latitude of 60 Degrees. 
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The Mariner's Compaſs Rectifed. 8 


The Deſcription and Uſe of the foregoing Sun-Dial TABLES, 


THESE Tables are intitled at the Head of each Page 


thus: A Sun Dial for the Patitude of o Degree; the. 


next is, A Sun Dial for the Latitude of 1 Degree, and fo on 


orderly unto 60 Degrees, making in all 61 Dials; from 
Page 24 to Page 84. | | 


Each Dial hath two Tables (the uppermoſt for North 


Declination, the lowermoſt for South Declination) and 


12 Columns in each Table: At the Head of each Column, 


and right againſt Deg. Min. are the Degrees of Declina- 


tion thus; | od. | 2d. 3om. | 5d. | 7d. 30m. | 10d, 
12d. 3om. | 15d. | 17d, 3om. | 20d. | 22d. 23d. 20m. 


d. ſtanding for Degrees, and m. for Minutes. 
Under thoſe Degrees and Minutes of Declination in 


each Column is ſet h. m. h. ſtands for Hours, and m. 
for Minutes of an Hour. a e 


In the Left-hand Column of each Table under Points 


(at the Head) are the Points of the Compaſs, thus, South, 
8. by W. SSW. SW. by S. SW. Oe. 8. by W. ſtanding 
for Sth and by Weſt; SSW. for South South Weſt ; 


SW. by S. for South Weſt by South, and ſo for the reſt. 


At the Foot of each Table, is the Sun's Setting and 


Sun's Amplitude, agreeable to thoſe ſeveral Declinations 
at the Head of each Column; and are diſtinguiſhed from 


the reſt by the Words in the Left- Hand Column, thus, © 
ſet, Sun's Amplitude, or ſo much of them as the Column 


Declination, becauſe it's the ſame (as to Quantity) for 
South Declination, 7 


The Sun's ſetting is Hours and Minutes, but the Am- 


plitude is Degrees and Minutes, having (d) over the De- 


grees, and (m) over the Minutes. 
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Note, the Sun's ſetting is annexed to each 
Table, but the Sun's Amplitude only to that for North 
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86 T be Mariners Compaſs Reflifed 
By theſe Tables (being Sun Dials for all Latitudes) may 


be known the Time of the Day, the Sun being viſible in 


any Part of the Hemiſphere as true and exact as though he 


was upon the Meridian; alſo his Riſing, Setting, and 


Amplitude, The like may be known by any Star, whoſe 


Declination doth not exceed 23d. 29m. as will be evident 
by the A ann, I ropolitions. 


Propoſiti tion 1. THE! Latitude of a Place, the Sun's Deeli- 


nation, and his Bearing being given; to 


find the Hour of the Day. 


Note, By Bearing i is meant the Azimuth or Point of the 
Compaſs he is upon; and that is found by ſetting the Sun 
with an Azimuth Compaſs, which 1s the trueſt Way, pro- 
per Allowance being made for the Variation, and is to be 


preferred before ſetting the Sun with a Common Compals, 


The Reſolution of this Propeſiti tion is thus; 
I. Seck in the Sun Dial Tables for the given Latitude. 


2. At the Head of the Table ſeek the given Declination, 
or the neareſt to it. | 
3. Find the given Bearing among the Points of the Com- 


pal in the Left-hand Column. 


4. Then look ſtraight to the Right-hand of the 3 
till you come right under the Declination (before found) 
in the Head of the Table, and What Number you find there 


is the Hour required. 
Example 1. In the Latitude of 30 Degrees, the Son ha- 
ving 15 Degrees North Declination, I defire to know at 


what o'Clock the Sun cometh upon the SW. Point of the 
Compaſs ? 


Look for the Table belonging to the Latitude of 30 De- 
grees, which is in Page 54, and in the Head thereof, ſeek 


for 15 Degrees in the Column under North Declination, 
and on its Left-hand Side for SW. and then in the common 
Angle of Meeting you will find the Hour of the Day to be 
oh. dm. that is 58 Min. 2 12 0 Clock, the Time re- 


quired. 
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Example 2. I deſire to know at what o' Clock the Sun 


cometh to the SW, in the Latitude of 30 Degrees, his 


Declination being 15 Degrees South? Anſwer,' 34 Minutes 


paſt 2 O'Clock. . | 


For if you turn to the Dial for Latitude 30 Degrees, in 


Page 54, and in the Table for *South Declination, ſeek _ 
15d. zt the Head of it, under which, and right againft SW. 


(on the Left-hand) you will find 2h. 34m. the Time of 


the Day required. 


If the Declination be not the ſame with the Declination 


in the Head of the Table; then look under that Declination 


which is neareſt to the Declination propoſed. _ _ 

But more exactly thus, Find the Hour for the next Declina- 
ton both leſs and greater than the Declination propoſed, and take 
the Difference of thoſe Hours, as alſo of the Declination 

belonging to them: They ſay, 2 80 ts A 
As the laſt Difference is to the firſt Difference; ſo is the 
Difference between the De@lination propoſed and the next 
Heſs in the Table, to a fourth proportional, which add to 
(when'the Hour in the Table increaſeth) or (when it decreaſeth) 
ſubſtract from the Hour belonging to the leſs Declination 
aforeſaid, and you will have the Hour required exact to the 
Declination propoſed, FV 


Example 3. Admit the Declination to be 18 Deg. 20 min. 
North, I defire to know at what o' Clock the Sun cometh 
upon the WSW. Point of the Com paſs, in the Latitude of 
30 Degrees? 5 . ee 
In the Table, the neareſt Number to 18 Deg. 20 Min. 

is 17d 3om. Then under 17d. 30m. and againſt WSW. 


is 1h. 42m. which ſheweth that the Sun cometh upon 


the WSW. Point of the Compaſs, at 42 Min. paſt one 
eee f I dh 

No becauſe the Declination propoſed, and the Decli- 
nation in the Head of the Table are ſomewhat diffe- 
rent; therefore you may make a Proportion very eaſily 


dcgus, under 17d. 3om, and againſt WS W. you will find 


. 1 ˙ - 
——— 
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difference between theſe two Numbers is 17m. And the 
difference between the Declination 17d. 30m. and 20d. 
is 2d. 3om. or 150m. Alſo the difference between the 
Declination 18d. 20m. and 17d. 3om. is gom. Then ſay, 


Compaſs, having 18 Degrees 20m. North Declination. 


Do the like with any other Degrees and Minutes of 
Declination : But if the Declination be not very different 
from that in the Head of the Table, you need not make an 
Proportion: Likewiſe when the Sun is near the Meridian, 

you need not make any Proportion, becauſe there the dif- 
ference is but ſmall. _ | 


_ Note, There are none but the Afternoon Points in the 
Tables of theſe Dials, yet you may eaſily find the Time of 
the Day for the Forenoon Phints by what follows, 


For Points equally diſtant from the Meridian, are equal 


Noon the Sun is S. E. in the Forenoon, the like ſpace of 
Time from Noon he is S. W. Afternoon. 55 


againſt one another, are equally diſtant from the Meri- 
dian; therefore to find the Hour of the Day, the Sun 
being upon any of the Forenoon Points; ſee what Time 
of the Day it is when the Sun is upon the Afternoon Points 
that ſtand right againſt the Forenoon Points deſired, and 


mainder is the Hour and Minute of the Day required. 


A TABLE 


Ih. 42m. and under 20d. doom. you'll find 1h. 25m. the 


As 150m. is to 17m. ſo is 5om. to 6m. almoſt : But becauſe 
5o is 3 of 150, therefore the Third Part of 17m. is near 6m, 
which ſubtracted from Ih. 42m. (becauſe the Hour de- 
creaſeth) and the Remainder 1h. 36m. is the true Hour of 
the Day, the Sun being upon the W. S. W. Point of the 


Time from Noon, ſo that at what ſpace of Time from 


As in the Table following, the Points that ſtand right 


ſubtract thoſe Hours and Minutes from 12 Hours, the Re- 
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South Eaſt by South 

South Eaſt 

_ [South Eaſt by Eaſt 

EEaſt South Eaſt 
pl by South 


Eaſt 


A TABLE of the Points of the Compaſs 
| a diſtant from the Meridian, 4 ; 

5 Forenoon Points. Gs © Afternoon Points, 
| South. South 
South by Eaſt South by Weſt 


South Weſt by Weſt 
Weſt South Weſt 


8 
Eaſt North Eaſt 
North Eaſt by Eaſt 
North Eaſt 

North Eaſt by North 
North Me Eaſt 


[North by Eaſt 


North. 


| | | Forenoon Points. 


B —_ _ FOR 4 * 


_ {North by 


South South Weſt 
South Weſt by South _ 
South Weſt 


Weſt by South 

Weſt 
Weſt | by North 5 
[Weſt North Weſt 
North Weſt by Weſt. 
North Weſt 
North Weſt by North 
North North Weſt 

North 
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In the Latitude of 60 Degrees, the Sun 


being North Eaſt; I demand the Hour of the Days the 
Sun having 22 Degrees North Declination. 


In the Sun-Dial for Latitude 60 Degrees, (in Page 84) 
look againſt NW. which is the Afternoon Point, corre 


pond- 


ing to N. bk the Forenoon Point) and finding the Declina- 


tion 22 D 


Angel of 


rees in the Head of the Table, in the common 
eeting is 8 Hours 41 Minutes, which ſubtract 


from 12 Hours, the Remainder 3 Hours 19 Minutes, is 


the Hour of the Day e in the Morning. 
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Example 5. The Sun being ENE. in the ſame Latitude 
with the ſame Declination; I demand the Hour of the 


Day? | 
In Latitude bo Degrees, and North Declination 22 De- 
grees, the Sun being WNW. it is 54 Minutes paſt ſix 
o'Clock in the Afternoon ; which ſubtract from 12 Hours, 
the Remainder is 6 Minutes paſt 5 in the Morning; the 
Time deſired. | 5 
Example b. In the Latitude 35 Degrees North, the Sun 


having 15 Degrees North Declination; and being South 
Eaſt by Eaſt; I demand the Hour and Minute of the 


Day ? 
look againſt SW. by W. (the Afternoon Point,) correſ- 
pondent to SE. by E. (the Forenoon Point.) And the De- 


clination 15d. in the Head of the Table, and in the com- 
mon Angle of Meeting is ih. 45m. which deducted from 


4 12 Hours, the Remainder is 15 Minutes paſt 10 o' Clock, 
the true Time of the Day defired, 5 5 
Example 7. In the Latitude 35 Degrees North, the Sun 


having 15 Degrees South Declination, and being SE. by E. 


I demand the Hour of the Day, ton 

Anſwer, 20 Minutes paſt 8 o' Clock; for the Hour in the 
Table is 3 Hours 40 Minutes, which ſubtracted from 12 
| Hours, leaveth 8 Hours 20 Minutes the Hour required. 
The like is to be underſtood of any other Latitude, with 
any other Declination, and with any other Point of the 
Compaſs. _ EN Bs 
Note, Theſe Tables ſerve as well in South Latitude, as in 

North Latitude, the only Difference will be this; 

Tf the Latitude be contrary, then the Declination muſt 
be contrary, and the Points of the Compaſs contrary ; that 
is to ſay, North Declination muſt be counted South; and 


South Declination muſt be counted North; and the South 


Point 


b 
„ ee eee * e 


In the Table for Latitude 35 Degrees (in Page 59) 
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Point muſt be North; and S. by W. muſt be N. by W. and 


q S. S. W. muſt be N. N. W. and S. W. by S. muſt be NW. by 
[ N. and & for any other Point, as in the following Table. 
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8 Fropaſition 2. To find the Hour of the Niebt by the Stars, 
f and the Tables of Sun-Dials. 
v ou may find the Hour of the Night by the Bearing „k 
known Star, whoſe Declination doth not exceed 
the Sun 8 ne Declination, after this Manner, 
Find 
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Find the Time of the Star's coming to the Meridian 


on the Day propoſed ; then if the Star be on the Eaſt Side 
of the Meridian, ſubtra& the Hours and Minutes which 
_ theſe Tables ſhews, from the Time of the Star's coming 
to the Meridian, the Remainder is the Hour of the Night : 
But if the Star be on the Weſt Side of the Meridian, then 
add thoſe Hours and Minutes aboveſaid, to the Time of 


the Star's coming to the Meridian, the Sum is the Hour of 
the Night. | 


To find what time the Sars come upon or to the Me- 


ridian, fee the Mariner's Calendar, in the Uſes of the Ta- 
bles of the Sun's and Stars Right Aſcenſion, Pages 57, 
58, 59, 60, and 61. „„ 


Example 8. Admit the 26th of October 1779, in the La- 
titude 40 Degrees North, I obſerve the BulPs-Zye to be 
S8. E. I demand the Hour of the Night, 


The 26th of Ofober 1779, the Bull's Eye cometh on the 
Meridian at 19 Minutes paſt 2 o'Clock in the Morning; 
this Star's Declination is 16 deg. North, therefore in the 


Table that belongs to 40 Degrees in Page 64, ſeek in the 
Head of the Table the Declination of the Star, or neareſt 
- thereto, and by the Side, the Point of the Compaſs, and 


in the common Angle of Meeting, is Ih. 31m. which ſub- 


tract from 2 hours 19m. the Star's Southing, the Remainder 
o hours 48 min. is the Hour of the Night deſired. But if 
this Star had born SW, you muſt have added, and then 
the Hour would have been 50 min. paſt 3 o'Clock in the 
Morning. . 5 Tie 

The Operation, : 
The Time of the Star's being on the Meridian — 2 : 19 


His Diſtance from the Meridian either at SE. or SW. : 31 


—— — eget} 


The Time of the Night, the Star being SE. — 0:48 


The Time of the Night, the Star being SW, — 50 


| Example 
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Reb 9. Adiit the, 460% Day of: wake: fin La- 


titude 45 Degrom North; I ſee the Lyon's Tail upon the 
E. S. E. Point of the Compaſs, having Declination 15d. 


57m. North, 1 demand the Hour of the Night. 


The Operation. 


h. m. 
Time of the Star's being on the Meridian 08 : 10 Morn. 


His Diſtance from the Meridian being - — 03 : 02 


— mann mnato—em—a_) 


Time of the Night, the Star is E. S. E. 8 08 Morn. 


Tia when this Star is W.S.W. 11212 Weg | 


Note, If the Compaſs hath v you mal allow 
for the Variation; but if you will uſe this following In- 
ſtrument, which I call the Rectifier, you need not reckon 


which Way the Variation is, either Eaſtward or Welt- 
ward; for this Inſtrument will do it ſo plain, that you can- 


not be miſtaken, as is ſhewn in the following Part of this 
Book : But for the preſent I will only give you one Pro- 
poſition, and apply it upon the Rectifier, which is as fol- 


| loweth: 


Propoſition. Admit in Lat. 47 Deg. North, the Sun pela 
in one of the Equinoctial Points, at which Time he hath 
no Declination, I obſerve the Sun to riſe upon the E.S.E. 
Point of the Compaſs, I demand the Variation? 


The Sun having no Declination, in any Latitude, (if 
there be no Variation) the Sun will riſe at Eaſt, and ſet at 


Weſt; but according to the foregoing Propoſition, the Sun 


did riſe E. 8. E. therefore there ate two Points Variation, as 
will appear by the following Rectifier. 


The Deſcription of the RECTIFIER. 


T HIS Inſtrument containeth two Circles or 8 
one within the other; but as it is made of Wood, the 
one moveth upon the other; ſo 1 the inward, or 
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upper Circle repreſenteth the Compaſs that you ſteer by, 
» which is ſubject to Variation: But the outward or under 
Circle repreſenteth a true Compaſs that never. varieth. And 
by it you may readily rectify your Compaſs when it doth 
vary ; thus. | 4 
Always bring the true Point of Riſing or Setting on the 
outward or under Compaſs to touch the falſe Point of Riſing 
or Setting on the inward or upper Compaſs, there let the 
Inſtrument ſtand. = 5 eee PA 
As in the foregoing Propoſition: The Eaſt Point is the 
true Point of Riſing, and ESE. Point is the falſe Point of 
| Riſing ; therefore bring the Eaſt Point on the outward or 
under Compaſs, to touch the ESE. Point on the inward or 
upper Compaſs. „ | LE, GR 
Then the Points that are on the outward or true Com- 
| paſs do explain the Points that are upon the inward or ſteer- 
ing Compaſs; ſo that according to this Obſervation the 
| NNE. Point on your Compaſs, is the true North Point; 
and the North is the true NNW. and=the NW. is the true 
WNW. and the Weſt the true WSW. Point; as plainly 
appears by the Rectifier. | F 
VMote, The true Points are always counted on the out- 
ward Circle or Compaſs. Pn Blk 5 . 
This Inſtrument in Wood, is larger than this Figure, 
and there the Points are divided into Halves and Quarters; 
as alſo each Compaſs (in ſome) is divided into 360 Degrees 
numbered from the North and South, (both ways) towards 
the Eaſt and Weſt, ending there in go Degrees, | 

A right Knowledge of the Quantity and Quality of the 
Variation of the Compaſs in different Latitudes and Longi- 
tudes, is of the utmoſt Importance, not only in the pre- 
ceding Propofition, but in all others where Bearings are 
required, and eſpecially in correcting the Courſes ſteered by 
a Ship at Sea; for which Purpoſe an accurate Variation 
Chart conſtructed from more than Fifty Thouſand actual 
Obſervations, by William Mountaine, F. R. S. is ſold by 
Meſf. Mount and Page, on Tower- Hill. 
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The RECTIFIER. 


Propoſition 3. To fnd the Sun's Riſing, Sitting, or Ampli- : 


tude by the Tables of the Sun-Dials, 


| I the Table for the Latitude of the Place, ſeek the De- 


clination, under which, and againſt O ſet, is the Sun's 
Setting; and againſt Sun's Ampl. is the Amplitude, 


And 
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And if. you ſubtra& the Sun's Setting from 12. Hours, it 


gives its Riſing. | 


Example 10. Latitude 50 Degrees North, Sun's Decli- 


nation 20 Degrees North, I demand his N 


and his Amplitude. 


In the Table for 50 Degrees in Page 74) ſeek the De- 
clination 20 Degrees North at the Head of the Table, un- 


der which, and right againſt © ſet is 7.43, which ſheweth 
the Sun ſetteth at 43 Afinutes after 7 in the Afternoon ; 
which ſubtract from 12h. the Remainder 4h. 17m, is his 


In like Manner under the Sun Declination 20d. and 


againſt Sun's Amp. is 32d. 8m. the Sun's Amplitude; that 
is, Eaſt Northerly at his Rifing, but Welt Northerly at 
his Setting, Y 5 


* 
. Note 1. The Amplituds Always of the ſame Name 
with the Declination, for that Reaſon the Amplitude is 
ſet only for North Declination, being the ſame in Quantity 
for South Declination, only in Quality it is the contrary, 


| Nite 2. The Sun's Riſing for North Declination, is the 
Setting for South Declination : For that Reaſon, the 'Ta- 


dle hath only © /t, both for North and South Declina- 


tion : yet they ſerve for both Riſing and Setting, by look- 
ing contrary to the given Declination, 


Wherefore to find the Sun's Riſing when he hath North - 
Declination, look under South Declination ; and when 
he hath South Declination (to find his Riſing) look under 


North Declination. 


 Nete In South Latitude, with South Declination, 


alſo in South Latitude with North Declination, the Sun's 


Riſing and Setting is the ſame as in North Latitude with 
North Declination, as allo in North Latitude with South 
* Declination, * 

FOR: There 
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Therefore thoſe Tables are as uſeful in South Latitude as 


in North Latitude ; if North Declination in theſe Tables 


be counted for South, and South for North. 


Note 4. The Riſing, Setting, and Amplitude of any 


Star (whoſe Declination doth not exceed the Sun's greateſt 
Declination) may be found bycheſe Tables; provided it's 


Southing, or Time of the Star's coming to, or on tlie Me- 


ridian, be known. 


For the Time of Sun-ſetting in theſe Tables for any Las 
titude, is a Star's half Continuance above the Horizon, 
having equal Declination, and the ſame kind with the Sun, 5 


for the ſame Latitude. 
Therefore the half Continuance of a Star above the 
Horizon (found in theſe Tables as before directed) added 


to, and ſubtracted from the Time of the Star's coming to, 


or on the Meridian; the firſt is the Star's Setting, and the 
latter it's Riſing. 

Examples of this Nature you will find in the Uſe of the 
next Tables of Semidiurnal ald Seminocturnal Arches, to 
which you are referred. 


The Amplitudes of a Star by the foregoing Tables is 


toad: as the Amplitude of the Sun was, which is more 


Fully treated on in the Uſe of the Tables of Amplitudes, i in 


Page 146. 


Wh 3 See chende eder DN 


Adronomie TABLES of Semidiurnal and Se⸗ 
minocturnal Arches: Shewing the true Time 


of the Sun's Riſing and Setting; with the 


Lenth of the Day and Night, for any Day 


in the Year; fitting all Places in the World, 


where the Pole is not elevated above 60 Degrees, 


either North or South; and to laſt with, Ex- 


actneſs, as long as God upholderh the Courſe 
of Nature. 2 
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K ABLE ſhewing the Semidiurnal Arch, or Time 
or Sun-ſetting, when the. Sun hath North Declination ; 
and the Seminocturnal Arch, or Time of Sun-riſing, 
when the Sun hath South Declination 


The Degrees of Latitude. ; 5 
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AT ABLE 196 the Semidiurnal Aich, or Time | 
of Sun-ſetting, when the Sun hath North Declination , | 
and the Seminocturnal Arch, or Time of Ts 5 
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The Degrees of Latitude. 
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1 | A TABLE ſhewing the Semidiurnal Arch, or Time | 
= | | or Sun-ſetting, when the Sun hath North Declination ; | 


| and the Seminocturnal Arch, or Time of Sun-riſing, 
When the Sun hath South Declination 
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A TABLE ſhewing the Semidiurnal Arch, or Time 
of Sun-ſetting, when the Sun hath North Declination ; 
and the Seminocturnal Arch, or Time of Sun-riſing, | 
when the Sun hath South DNeclination, e 
| V Degrees of Latitude. 
r =. [..2.1., 00 
8. . H MH Mo MA mA MH N 
oo ooo oo0jov ovlob colob oofob oo 
. 1106 oiſo6 o1job oilo6 0206 2106 02 
; 2406 0z3]05 306 306 03] 05 03106 03 
: 3] 06 o4]o06 o4|05 og5|o6 oo og |ob og 
5 406 o5|ob o6|o06 o6]ob 0606 07 [o6 o7 
[ | 506 07]06 0706 08]06 o8 o 906 og} 
i 6]06 o8]o06 og9|o06 og os 1006 1006 11 
2 7106 1006 1006 1106 1106 12106 13 
1 806 1186 1206 12106 1306 14105 14 
5 os 1306 1306 1406 1506 1506 16 
J og — —— 
; 31006 1406 1506 166 16 06 1706 18 
j 581106 1506 1606 1706 1806 1906 20 
Z 1312106 1706 1806 1906 206 21106 22 
: S13]o0b 18]06 1906 2106 21 |06 23 006 24 
| 2-14 ]06 2006 2006 22|06 2306 2406 * 
3 — | a — 
Z-15 06 21 0 2206 2406 25 [06 26 06 27 
51606 2306 2406 2506 27 [06 28 06 29 
7 17 [o 2406 25 06 2706 2806 30 [06 31 
8 1806 2606 2706 29106 3006 3206 33 
; 19106 2706 2906 3006 3206 3406 35 
2006 2806 3006 3206 3406 3606 37 
2106 30 [06 3206 3406 35105 3706 39 
; 2206 3106 3305 35106 37 [06 39106 41 
23106 3306 3506 3706 39 08 41106 43 
: 23,29 06 34 06 36 06 38 06 42 | 06 42 oh 444 


— 


iiin BD be — — . 


— 


A 'T A B L E wing the See Arch, or Time 

of Sun-ſetting, when the Sun hath North Declination; 
and the Seminocturnal Arch, or Time of Soneriüng, 

when the Sun hath South Declination. 
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A TABLE ſhewing the Semidiurnal Arch, or Time | 


and the geminocturnal Arch, or Time of Sun- n 
when the Sun hath x South Declinatich. ; 
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of Sun- ſetting, when the Sun hath North Declination; 1 
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| A TAB L E ſhewing the Semidiurnal Arch, or Time | 
of Sun-ſetting, when the Sun hath North Declination ; 


Rn. ct. ol 


| and the Seminocturnal Arch, or Time of Sun-rifing, | 
when the Sun hath South Declination. e 
The Degrees of Latitude. Wi 
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| A TABLE thewing the Semidiarnal Arch, or Time | 
or Syn-ſetting, when the Sun hath North Declination ; | 
and the Seminocturnal Arch, or Time of Sun- riſing, | 
| when the Sun hath South Derlination, 
| | The Degrees of Latitude. | 
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: The USE of the farogoing- TABLES of 
Semidiurnal and Seminocturnal Arches. 


To find the Time of the Sun' s Riſing and Setting, and the 
Length of the Day and Night, by theſe Tables, 


F IRST, ſeek the Sun's Declination in the Tables of 
Declination for the Day propoſed ; with which enter 

the Tables of Semidiurnal and Seminocturnal Arches; 
finding the Latitude of the Place in the Head of the Ta- 
ble, and the Degrees of the Sun's Declination in the firſt 
Column on the Lofehand; ; and in the common Angle of 
Meeting is the Semidiurnal Arch, if the Sun hath North 
Declination; but it is the Seminocturnal Arch, if the Sun 

hath South Declination. | 

Example 1. For Illuſtration hereof, let it be required to 
find the Time of the Sun's Riſing and Setting, the Length 
of the Day and Night, for the 4th Day of May, 1778, in 
Latitude 46 Degrees North ? 

At which Time the Sun's Declination is 16 deg. 4 min. 
North ; with which enter the Table, as is before declared, 
- and the Semidiurnal Arch is 7 Hours 9 Min. the true Time 
of Sun-ſetting ; whoſe Complement to 12 Hours is the 
SeminoCturnal Arch, or the Time of the Sun-riſing, and is 
4 Hours 51 Minutes; ; double the Semidiurnal Arch yau 
have the Length of the Day; double the Semidiurnal 
Arch, the Aggregate is the Length of the Night. See the 
Work 1 


H. M. 

12: O0 
The Semidiurnal Arch, or r Time of Sun-{e:ting. 07 : Og 
The Complement to 12 Hours i s ——— .— 04 : 51 


The e Arch, or Time of ers in 
Laune 46 Degrees North, is 4 Hours 31 Minutes. 


The 


of 
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The Semidiurnal Arch double— — 2 09 


The + Length of the Day, May 4» 1778, | is 14% 1 


The SeminoAurnal Arch doubled — =} 1 5 | 


The Length of the Night, May 4, 1778. is—c9 : 42 
EN 2. But when the Sun hath 16 deg. 03 min. 

South Declination, in the Latitude of 46 deg. North; 

then the Day Arch will become the Night-Arch, and the 


Night Arch will become the Day. Arch. 


As, on November 6, 1783, the Sun hath 16 deg. 03 min. 
South Declination ; then the Time of the Sun's Riſing is 
7 Hours 9 gr ang mug his Setting 4 Hours 51 Minutes ; the 


= Length of the D 5 Hours 42 Minutes, and the Length 
1 0 the Night 14 Ho * 5 


urs 18 Minntss, 

Example 3. Let it be required to find the Time of the 
Sun's Riſing and Setting, with the Length of the Day and 
Night for the 26th of December, 1787, in Latitude 53 deg 
North ; z at which Time the Sun's Declinaton is 23 deg. 
23 min. South. 

| H. M. 


12 00 
The Seininofturnal Arch, or Time of Sun-riſing O08: 20 


— — 


The Complement to 12 Hears! is 03 : 40 


— 


And i is the Semidiurnal Arch, or Time of Sun- ſetting. 
The Semidiurnal Arch doubled- — ——— 13 1 


The Length of the Day, December 26, 1787, is oy: 20 


The SEminoCturnal Arch doubled — — I 20 
o8 : 20 


— — 


The Length of e December 26, 1787. 16: 40 
| The 
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| 
1 | 
heſe Tables will ferve as well in South Latitude as in 
| North, with this Alteration only : When in South Lati- 
tude, then uſe South Declination there, as you do North 
| | Declination here in North Latitude, 1 
|| For then theſe Tables ſhew the Semidiurnal Arch, or 
the Time of Sun-riſing, when the Sun hath South Decli- 

| | nation; and the SeminoQturnal Arch, or the Time of Sun- 

5 ſetting, when the Sun hath North Declination, 
| Example 4. Let it be required to find the Time of the 
| Sun's Rifing and Setting, with the Length of the Day and 

| 


N Night, for the 4th of May, 1779, in Latitude 46 Degrees 
EO. 5 e 
At which Time the Sun's Declination is 16 Degrees 00 

Minutes North; with which enter the Table, and the 
N Seminocturnal Arch is 7 Hours ꝙ Minutes the Time of Sun 

| riſing ; whoſe Complement 12 Hours is the Semidiurnal 

Arch, or Time of Sun-ſetting, which is at 51 Minutes paſt 

3 5 of the Clock. „„ 


The seminocturaal doubled — 0 8 


— — EY 


The Length of the Night, May, 4, 17 5 8 
Latitude 46 Degrees .South— — e oh = 12 : 18 


!. ³˙¹1³ iii toers- | 
| The Semidiurnal Arc an led - — 185 3 
: ae Wo | = R | 
| The Length of the Day, the 4th of May, _ 
4 | 1779. Latitude 46 Degrees South CES { 09 42 
Þ E - Example 3. Let it be required to find the Time of the . | 


Sun's Riſing and Setting, with the Length of the Day and 
Night, for the 11th of December, 1783 in Latitude 53 
Degrees South. At which Time the Cans Declination is. 
| 1 3 min. South; with which enter the Fable of 


| _ Semidiurnal Arches; Cc. and you will find as Roe. 5 


”» * 
NR R l n A * Wo ee SLIT [door 22 — - . 
. 3 „Ne. ler, N : 2 5 z ; * A r — _ EN TA 
ee eee gau e e , . . IIIIICY 
1 


= Horizon, on the Weſt-ſide of the Meridian. 


of the Star is 16 deg. North; 
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. 
oy FOLLETT 3 
The Semidiurnal Arch, or Time of Sun-Tetgng "8-797 ©: 
The Seminocturnal Arch, or Time of San. lag 03: 43 
The Length of the Day = —d . — — 16 34 
| 12 of the Night, 5 IT, —— — l : 26 


L Witude 53 Degrees South- — 
| To fnd the Time of a Star's RN ng br Setting. 


BY theſe Tables the Time of the Riſing and Setting of 


all the Star's in the Heavens (whole Declination do not 
exceed the Sun's greateſt Declination,) in any Latitude 
that the Tables contain, and at any Time of the Year, 1s 
found in this Manner, 


If the Star hath North Declination, oy you are in North 


Latitude, look for the Latitude in the Head of the Table, 


the Dectination on the Left-hand, and in the common 
Angle of meeting is the Star's Semiapparent Arch, or half 
the Time of the Star's Continuance above the Horizon in 
that Latitude; or the ſpace of Time which that Star takes 
in aſcending from the Horizon to the Meridian, on the 
Eaſt-fide ; likewiſe, deſcending, from the Meridian, to the 


you ſubtract theſe Hours and Minutes from the Time of 
the Star's coming to the Meridian, the Remainde will be. 
the Time of the Star's Rifing : And if you add, the Sum 
will be the true Time of the Star's Setting. 


Example 6. Let it be required to find the Time of the 


| Riſing and Setting of the Bull's Eye, November the 3oth 


in the Latitude of 52 Degrees North: The Declination 
the zoth Day of November 


this Star cometh on the Meridian at 56 Minutes paſt 11 of 
ke vera, at Night, 1. 40 


Now, if 


TT — — — TE IS 


"4g the Bull's-Eye 16 deg North? 


112 
The Time of the Star's Southing —————— 11: 56 
The Semi- apparent Arch, ſubtract——————— : 26 


: CO EEE 


The Time of the Star's Riſing in the Evening— og : 30 


Time of the Star's Setting in the Morning —— 07 : 22 


Note x. If the Sum of the Addition exceed 12 Hours 


eaſt away 12 Hours ; the Surplus is the Star's Setting. 


2. And when you can't ſubtract, add 12 Hours to the 


Star's Southing, and then ſubtract ; What remains is it's 
„ e Tr 


Example 7. 1 defire to know the Time of the Riſing 


and Setting of the Bull's-Eye, the 3oth Day of November, 


in the Latitude of 13 Degrees North J The Declination of 


| H. N. 


The Time of the Star's Southing — i 1: 56 


The Semi- apparent Arch, ſubtratt:· — 06: 15 


The Time of his Riſing in the Evening — 05 41 


T he Time of his Setting in the Morning ——— 06: 11 


If the Star hath South Declination, and you are in North 


Latitude, look (as before) the Latitude in the Head of the 
Table, the Declination on the Left-ſide, and in the com- 


mon Angle of Meeting is the Star's Semi-deprefſed Arch; 


which ſubtract from 12 Hours, the Remainder is the Star's 


Semi-apparent Arch, or half the Time that the Star doth 
continue above the Horizon in that Latitude: Therefore 
ſubtract thoſe Hours and Minutes from the Time of the 


Star's coming to the Meridian, adding 12 Hours to the Star's 


Southin, g if otherwiſe Subtraction cannot be made, the 
Remainder will be the Time of the Star's Riſing; and if 
you add, the Sum will be the Time of: the Star's Setting. 

(SPY Example 


n e yeah D 


et ee eee eee ee eee 


FV 


50 deg. North. The 


in the Morning, the 25th of N. vember. 


. 
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Example 8. Let it be required to find the Time of the 
Riſing and Setting of the Bright Star in the Great Dog's 
Auth, the 15th Day of November, in the Latitude of. 


eclination of the Great Dog's Mouth, 
is 16d. 24m. South, and its Southing i is 3 Hours, 12 min. 


| U. M. 
The Time of the Star” s Southing >< „„ 
To M4 ===... === 16100: 
33 8 - IS: 13 
The Semi- depreſſed Arch, by the n is = 07: 22 
Which ſubtract from ́ & > 
The Remainder is the Semi-apparent 4 - - 04: 38 


Time of Southing with 12 Hours added is = - 15 12 
The Semi-apparent Arch ſubtract - -—- - - 04: 38 


Time of the Star's Rifing in the Evening = = 


10 34 
Time of the Star's Setting from Noon, or 2 — 
min. paſt 7 in the Morning 19 - 39 


Example q. I deſire to know the Riſing and Setting of 


the Great Dog, the 15th of November, in the Latitude of 


30 Degrees North, 


Ls H. N. 
Time of Southing with 12 Hours added - - = 15: 12 
The Semi-deprefſed 1 8 * the Table, is „ 830 
Subtract from - = ” 3 *. ©... *:FST008 
Remainder is the 8 Wreck 5 > 12 
Time of Southing with 12 Hours added, is - - 15: 12 


Subtract, gives the Time of the Star's riſing in 


6 


g the Evening - - = - = - = = = 951 
: Added, gives the Star's ſetting in the Rr} 74 8 £248 
when 12 Hours are ſubtracted = = = Weeks 33 


ti South Latitude, to know the Time of the Rift ing and Setting 125 
of the Stars. 


Proceed with thoſe Stars that hath North Declination 
in South Latitude, as with Stars that have South Dech- 


nation in North Latitude, 
1 xample 


. 


114 The Mariner's Compaſs Retrißed. 


Example 10. Let it be required to find the Time of the 
Riſing and Setting of the Bull's Eye the 18th Day of 


November, in the Latitude of 42 Degrees South. 


The Declination of this Star is 16 Deg. oo min. North: 
the 18th Day of November, this Star cometh upon the 
Meridian at 47 min. paſt 12 in the Morning. 


3 H. M. 
The Semi -depreſs'd Arch, by the Table is O7: 08 
Which ſubtract from — 12: 00 
The Remainder is the Semi-apparent Arch — 04 : 52 | 
The Time of the Star's 8 is 12:47 | 
The Semi-apparent Arch, ſubtract —————— oz : 52 
Time of the Star's Riſing in the Evening „ 
Time of the Star's Setting in the Morning 05 3:47. 


In like Manner the Riſing and Setting of any Star 
(whoſe Declination exceedeth not the Sun's greateſt) may 
be found in any Latitude, from the EquinoCtial to 60 
Degrees, either North or South, 1 


2 


—C a 


AS TRONO MIC 
oy es oY Ts 


 Shewing the Points of the Compaſs, the Sun and Stars Riſe 


and Set upon. 


Being of excellent Uſe for readily finding the Variation 
of the Compaſs; and may be performed by an ordinary 
Meridian Compaſs, but more exactly by an Azimuth 
F e een SEWT "A 

Fitting all Parts of the World, where the Pole is not 
elevated above 60 Deg. either North or South. | 


ion 
ary 


uth 


not 


Forth ec. 


e bn wbn 


— NIE 
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Latitude o Degree. 


Latitude 1 Degree 


North Dec | Dec. South Dec. |NorthDec. | Dec. South Dec | 
Ori | Siet d. m. Ori] Oſet Ori] Oſetſd. m. Ori | Oſet 
Ealt Welt | o. o0 Eaſt Weſt | Eaſt Welt o. oo Eaſt Welt } 
I 2.49] 4-55 I 2.49, I 
EE > 1 Lol 2 $4370. -::Þ 
3 SN 266 | 
ſe bn wbn[i1.15!ebs wbs} e bn wbn|[11.15]ebs wbs} 
HHS [4.04 I 1 I 4.04 1 
| 2 16.52]. 2 2 [16.52 2 
3 19.41; . 3 13941 3 
len e wnw 22. 30e s e wsw| ene W nWI2z2z. 3zoſes e WW. 
| 
f 


— | 


Latitude 2 Degrees. | 


Dec. f 


Ori Oſet 
Eaſt Weſt 


ene wnw 


114-04 
16.52 


19.40 


d. m. 
0.09 
2.49 


8 26 
11.15 


22.29 


- BITE 


Laticude 3 Degrees. | 


ese WSW 


ene WnWI22. 27 


South Dec. North Dec. Dec. South Dec} 
Or [Oſet Ori] Oſet d. m. Ori | © ſet 
Eaſt Weſt | |Eafſt Welt o. 00 Eaſt Weſt 
1-4 10 1 
2 2 37 | 
e bs wbs| |ebn whul11,12|e bs wbs 
I I 14.03 | ! 
2 16.51 2 
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Example 10. Let it be required to find the Time of the 


Riſing and Setting of the Bulls Eye the 18th Day of 
| November, in the Latitude of 42 Degrees South. | 


The Declination of this Star is 16 Deg. oo min. North: 
the 18th Day of November, this Star cometh upon the 
Meridian at 47 min. paſt 12 in the Morning. | 


The Semi-depreſs'd Arch, by the Table is — 07 : 08 
Which ſubtract from— — — 12: oo 
The Remainder is the Semi- apparent Are 04 : 52 


The Time of the Star's Northing bs ener T4 5 49 


The Semi-apparent Arch, ſubtra 


Time of the Star's Riſing in the Evening — - 97 47 
Time of the Star's Setting in the Morning 5 05:47 
In like Manner the Riſing and Setting of any Star 
(whoſe Declination exceedeth not the Sun's greateſt) may 
be found in any Latitude, from the Equinoctial to 60 


Degrees, either North or South. | 


I —y 


i 


ro, 


Shewing the Points of the Compaſs, the Sun and Stars Riſe 
and Set upon, 5 


| Being of excellent Uſe for readily finding the Variation 
of the Compaſs ; and may be performed by an ordinary 
Meridian Compaſs, but more exactly by an Azimuth 
Compaſs, —__ FFV 
Fitting all Parts of the World, where the Pole is not | 
elevated above 60 Deg. either North or South, | | 


$ 
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Latitude 1 Degree | 


4 bf Latitude 2 Degree. 


{ North Dec | Dec. South Dec, North Dec. | Dec. |S outh Dec| 


Ori | Siet 
Eaſt Welt | 


On] of: 
. Oo Eaſt Weſt | 
2.49, 8 | 
| $+37]}--- * 
8.261 3 
whbn|11.15]ebs wbs 
RES. E 


d. m. Ori O ſet 
o. oo Eaſt Weſt 
2.49 1 


537 2 
8.26 


11. 15e bs wbs 
4.04 1 
16.52 2 

3 14 2 
ene wnw[22.30iese WSW 


Ori O ſet 
Eaſt Weſt 


922 0H = 


ebn wbn 


e bn 
| . 
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| — 
82 
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dd 


eo 
e ne vnw ese WW ff 
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80 Ta 2225 


eee e ee eee, e eee e. 
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E 
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Ori Oſet 


d. m. 


Eaſt Weſt 


tne WwWnw 


o. oo 
2.49 
937 
8 26 
11.15 
14-04 
10.52. 
19.40 
22.29 


* 
3 
U | 
J | 
by 
| 3 
3 5 


Ori [Oſet 


1 
2 
3 4 
eS E WSW 


Eaſt Weſt | 


ebs wbs| 


Ori O ſet 


Ori [O ſet 


Eaſt Weſt 
V4 
2 
| 3 
e bn wbn 
1 


2 . 


3 
e ne W nw 


e b 


| Eaſt Weſt 


Ga ND 


s wbs} 
TB 


eSE WSW 


; | Þj 3 | | 
| — | = | 
| | Latitude 2 Degrees. Latitude 3 Degrees. 
North Dec. Dec. South Bec. North Dec. Dec. | South Dec} 
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| | 4 J | 
F | Latitude 4 4 Degrees. || Latitude 5 Degrees. 1 
ores Dec. Decl. South Dec North Dec. Decl. [South Dec. 4 
_ [On | Ofetſd. m. [On | Oſet] Ori | Oſet|d. m Ori © ſet 4 
{Eaſt Welt o. oo Eaſt Weſt|| Eaſt Weſt| o. oo] Eaſt Weſt 4 
1 $481. 7 | I 2.48 1 ; 
8 1 5-37 2 1 2 f 
HE. KEE 4 3 8.24 $- ; 
jebn wbnſ11.14ebs wbs|[ebn wbnſt1.12ſebs wbs i 
I © | „ 111 8 ; 
E 2 16.50 5 | | 2 | 16.49 | 2 | : 
. 3. P&P} 3 4 
ene wnw|22.25ese WSW Jene wnhw[22.23ſese wsw [ 
| li ] 
" | Latitude 6 Degrees. Latitude 7 Degrees. | | 
| North Dec. Dec. South Dec. ||North Dec. | Dec. e Bec. : 
| Ori |Oſet d. m. ri}@ſet||Ori|Oſet|d. m. O ri [OG ſet] |» 
baſt Weſt] 0,00 Eaſt Weſt Eaſt Wen 0.00 Eaſt Weſt | 
| | 1 248 1 11 46 1 3 
| ; 5 5.36 2 | 2 5-35 1 4 
| „%%% ß TRE | 7 ue : 
1 ſe bn wbn{i1.11ſebs é-Wbs[ebnwbn 11 ogle bs w bs I 
| I 13:50] 1 EE RR” I 4 
| 2 16.47 2 2 $6.48} 2: : 
j ne . KKC 
| ene wnwi22.211ese Wsewlene wnw 22, iges e ws Vu 
| I | 
| 1 ip 
| | ö | | 
| þ ll | 
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Latitude 8 Degree. Latitude 9 Degree. 
NorthDec.|Dec. South Dec. North Dec. Dec. | South Bec. 
'  ]Ori| Oſetſd. m. Ori Oſet On Sſet d. m.] Ori] Diet 
Eaſt Weſt | o. oo Eaſt Welt | | Eaſt Weſt | 0.00] Eaſt Welt 
I 2.47 1 *** 
2 2 5-33 
jy 8.21 1 8.200 
3 ſebn wbn[11.08ſebs wbs| ſebn wbn|11.06]ebs bs 
4 | 1 [3.55 RES : I 13.53 I 
| 3 16.42 2 * 16.40 2 
i FFF 3: 1649-3 | 
Phe wn W 22-16 ese W8W| ene wn waz. 12 ee WSW 


rn 
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282 
8 = 


| 5 | 


A g : - 5 N 
-4 | 


— —— 


: | Latitude 10 Degrees || Latitude 11 Degrees. 
l North Dec. Dec, South Dec. North Dec. |Dec. | South Dec. 
E Ori | Oſet| d.m. Ori] ſet Ori @ ſet] d.m.| Qri|.. ſet 
7 {Eaſt Weſt o. oo Eaſt Weſt | | Eaſt Welt o. oc Eaſt Weſt 
I | 2.46] 1 [5.40 x 
2˖ö«˙ „ 2 5-31 2 
VVV 3 3 
jebn wbnſ11.04|ebs wbs| ebnwWbn II. og eb wbs 
#7 J14-40 I | 1 143-46 I N 
J 5 2 16.33 3 
, 1 3 [19,22 3 3 19.18 . 
ene WnWzz. o8S ese WSW | ene wnw(22.03jese WS 
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Latitude 12 Degrees. 
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_ Letitude 14 Degrees. 
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Latitude 16 Degrees. 
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| | atitude 20 Degrees Latitude 21 Degrees. 
| North Dec. Dec. Dec. | South Dec. North Dec.] Dec I South Bec. 
[Ori Siet d. m. m. Ori Qlet Ori © ſet d. m. Ori | Olet 
Fail Wel 0.00| Eaſt Wet Eaſt Welſt| o. oo [Eaſt Weſt 
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The Deſeription and Uſe of the foregoing T ABLES. 


LT HESE Tables of the Points of the Compaſs, 


(for the Sun, or any Star whoſe Declination exceeds 
not 23 deg. 29m.) begin at Latitude o deg. and proceed 
orderly to bo. deg. (being ſome four, ſome two Tables, in 
one Page) and ſixty- one in all. 


2. In each Table are five Columns ; the middlemoſt 
contains the Degrees of Declination, either North or 
South; thoſe two on each Side of it, marked © riſe © 
ſet (under North or South Declination) ſtand for Sun- 
riſing and Sun-ſetting, 

„ 
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3. The firſt and ſecond Columns (under North Declina- 
tion) as alſo the fourth and fifth Columns (under South 
Declination) contain the Points, and each Quarter of a 
Point of the Compaſs, of both Riſing and Setting: Thus, 
Eaſt, West, under which is 1, 2, 3; that is Eaft or W:/t 

1 Quarter, 2 Quarters, 3 Quarters, Northerly or Southerly ; 
then E. by N. W. by N. under which is 1, 2, 3; that is, E. 
by N. or W. by N. 1 Quarter, 2 Quarters Northerly, c. 

Theſe Tables are ready Helps for finding the Variation 
of the Compaſs with Eaſe, and ſufficient Exactneſs; as is 
evident from the following Explanation, 2 


To find the Point 4 the Compaſs that the Sun riſeth or fſetteth 
with, at any Time of the Year. + 


FIR» T, ſeek the Sun's Declination in the Table ofß 
\. Declination for the Time propoſed ; with which enter i f 
the foregoing Table, finding the Latitude in the Head of | 
3 the Table, and the Declination in the third Column; ; 
3 againſt which, on the Left-hand, if it be North Decli- 


nation, but on the Right-hand if it be South Declination, _ * 
| is the Point of the Compaſs that the Sun riſes or ſets at, 
According to the Titles at the Head of the Table. 8 ö | 

3 Note, Theſe Tables ſhew the true Points of the Sun's WW 
7} Riſing and Setting; ſo that you may readily know, at any 1 

Lime, ſeeing the Sun riſe or ſet, the Variation by an or- 
3 dinary Meridian Compaſs, 125 5 

5 There are ſome Compaſſes not touched ſo well as they 

4 ought to be; others in Time will grow weak, or loſe 


n their magnetic Virtue, 


; Now by theſe foregoing Tables you may very readil. : 
& BF diſcoyer any of theſe Defedts. T9) F Y 


4 1 It may indeed be objected, the cannot ſee the Sun by an 
J - - * - | * Fa 6 * 4 : 
ordinary Meridian Compaſs, ſo near as is required. 
e 
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Jo this I anſwer, it's as eaſy to ſet the Sun by the 
Compaſs, as to ſteer a Ship by it; for expert Seamen can 
ſet the Sun, or Headland, to near a Quarter of a Point 
by their Hand, (but with Sights much nearer the 
= ruth.) The Poſture to obſerve in ſuch Caſe, I adviſe, 
l! ER ES err y 
Set the Compaſs about two Feet high, and directin g 
[ | your Hand towards the Sun, note what Point, Half Point, 
or Quarter Point, the Sun riſeth or ſetteth on; then in 
that able belonging to the Latitude, ſee whether the Sun | 
riſeth or ſets that Day upon the ſame Point, found by ß 
| -= Obſervation; if wo agree, there is no Variation; but if | 
| they do not agree, the Compaſs is not true, or there is Va- 
 Tiation; and the Variation is ſo much, as is the Difference k 
between the Obſervation and the Table. : 


Example 1, Admit in Latitude 30 Degrees North, the 
' Sun having 9 Degrees 44 Minutes North Declination ; 1 
| obſerve the Sun that Day to riſe upon the E. N. E. Point of 
the Compaſs. I demand the Variation. 
In the Head of the foregoing Tables, look for the La- 
titude 30 Degrees; and in the third Column for 9g deg. 
434 min. North Declination; and againſt it (under O riſe) 
| is E. by N. which ſheweth that there is one Point Variation. 
For it appears by the Table, that the E. N. E. Point on 
the Compals is the true E. by N. Point; and the E. by W. 
(as it is upon the Compaſs) is the true E. Point; the Eaſt 
Point is the true E. by S. the S. E. is the S. E. by S. and 
| the South is the S. by W. the W. is the W. by N. and 
; the North is the N. by E. ON 2 


1 , This plainly appears by the Reaifer, if you bring the *' 
E. by N. on the outward Circle, right againſt the E. N. E. 
1385 on the inward Circle. 1 | | 
Now ſuppoſe we were to obſerve the Sun at his ſet- 
ing, in the Latitude of 30 deg. with Declination 9 deg. 
44 min, North as aboveſaid, we ſhould find the Sun to 
ſet exactly at Weſt by the Compals, although in the 
E + Ie | M.-orning 


Er 


4 
4 


12 min, againſt which the Sun riſeth E. by N. a 
N. and ſets W. by N. a 


Marking we did find the Sun to riſe at E. N. E. I know 


this will appear a Contradiction to ſome; but if you 
caſt your ye upon the Rg71fer, you may ſee it's a certain 


Truth. 

Example 2. In Latitude 37 deg. North, the Sun's Decli- 
nation 8 deg. 58 min, North, I obſerve the Sun to riſe E. 
by N. by the oth; "Hy Jemand the Variation 2-- +. 

In the Table that belongs to 37 deg, againſt 8 des, 
58 min. North Declination, and under © riſe is E, by N. 
which ſheweth there is no Variation, becauſe the Obſer- 
vation agrees with the Tables. 

Mote, If the Declination for the Day propoſed be not 
the ſame with the Declination in the Tables, then have 


Regard to the neareſt, allowing for the DIRErence, by the 


Rule of Proportion. 


Example 3. In the Latitude 37 deg. North, ſuppoſe the 
Sun's Declination 10 deg. 15 min. North, I demand the 
1 Point of the Compaſs the Sun then riſeth upon! 1 


In the Tables neareſt to 10 deg. 15 min. is 11 deg. 
Quarter 
Quarter N. but in hy Tables for 
37 deg Latitude, the Declination propoſed is near about the 
middle, between 8 deg. 58 min. and 11 deg. 12 min, 


Therefore the Sun riſeth E. by N. half a Quarter N. and 


ſetteth W. by N. half a Quarter N 
Underſtand the like in any Caſe, let the Declination be 
what it will, and in any other Latitude. 


Example 4. Admit in Latitude 38 deg. zom. North, and 
Declination 19d. 5om. South: 
ESE. Point of the Compaſs; 


I demand the Variation? 
In the Table for N e 38 deg. and againſt 19 de 
41 min. (the neareſt to the given Declination) is E S. F. 
a Quarter S. which ſheweth that there is a Quarter of a 
Point Variation. For the E. S. E. Point is E. S. E. a quarter 


S. and the North Point is N. a quarter E. For, if you bring 
ESE. aquarter S. on the en Circle of the Refer right 
| againſt E. 8. E. on the inward Circle, then S 8. 


1; eee 
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Compaſs is SSW. a quarter W. and SE. is SE. a quarter 


. and E. is E. a quarter 8. And ſo for any other Point, 
Half point, or 9 point, by caſting your Eye upon 


 ſhews a falfe Point; 
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the Refifer 


Note, Theſe Tables ſhew the true Points of Riſing and 


Setting, and the outward Circle on the Re&ifier doth the 
ſame ; but the Compaſs, when it differeth from the Tables, 
and the inward Circle on the Re&ifer 


doth the ſame, _ 
Example 5. Admit in Latitude 47d. 24m. North, the 


Declination 15d. 2m. South, the Sun's riſing E. by 8. by 
the Compaſs; I demand the Variation, | 
By the Tables the Sun ſhould riſe ESE. therefore there 


For if you bring E. S. E. on the 


is one Point Variation: 


outward Circle of the Re#ifer, over againſt the E. by 8. 


on the inward Circle, then the N. by W. on the Compaſs 
is the true North Point; the N. W. is the N. W. by N. 


and the S. by E. is the true South Point. 


By this Time I ſuppoſe the Reader able to diſcover how 


Es > the Variation is, and how to reckon it without any 


Geometric Demonſtration, or Arithmetic Calculation. 
Note, If you have any odd Minutes of Latitude, go to 


that Table neareft the Latitude you are in. 


I come now to reſolve a Queſtion which ſome are puzzled 


with ; and that is this: 
Oueſt, If the Sun riſe at E. N. E. by any Compaſs i in any 


Latitude, ſhould not he ſet the how” Day at W. N. W. by 


the ſame Compaſs, and in the ſame Latitude? 


Anſwer. Ti there be no Variation he will; but if there 


be Variation, he will not. The Reaſon is evident by the 


Rettifer. 
By theſe Tables you may know upon what Point of the 
Compaſs any of the Stars riſe and ſet in any Latitude the 


Tabies contain, either North or South, if the Declination 


doth not exceed the Sun's greateſt Declination. 
Example 6. Let it be required to find the Points of the 


Compaſs the Bull's Eye riſes and ſets with, in the Latitude 
of 50 Degrees North, 


The 
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The Declination of this Star is 16 Deg. North; in the 
Table that belongs to 50d. againſt 16 Deg. North Decli- 

Point of »Riſing is E. N. E. a Quarter N. 
and the true Point of Setting W. N. W. a Quarter N. 


Underſtand the like for any other Star, whoſe Declina- 


tion doth not exceed the Sun's greateſt Declination. 


The Uſe of the RECTIFIER. 


T Hs Inſtrument, * before deſcribed, (in Page 93, 94, 


and 95) containeth two Circles, or Compaſies, one 


within the other; but as it is made of Wood, the one 
moves upon the other, and by it the Compaſs, when it va- 
ries, may be rectified as follows: „ | | 
Bring the true Point of Riſing or Setting (as the Table 


ſheweth) on the outward or under Compaſs, right againſt 


the falſe Point of Riſing or Setting (as your Compals 
ſheweth) on the inward or upper Compaſs; then will the 
under Compaſs rectiſy the upper. OY 


Example 7. Admit in Latitude 45d. N. the Sun's Decli- 


nation being 7d. 56m. South, the Sun ſetting upon the 


W. by N. Point of the Compaſs, I demand the Variation? 


The Sun, if there be no Variation, will ſet at W. by S. 
and riſe at E. by S. as appears from the Table; therefore it 
is plain that there are two Points Variation. 


Bring the W. by S. Point on the outward Compaſs, right 5 


againſt the W. by N. point on the inward Compaſs; then 


the Points upon the outward Compaſs explain the Points 
that are upon the inward ; ſo that according to the fore- 


going Obſervation, the N. N. E. Point on the Compaſs is 


the true North: The North is the true N. N. W. the W. 
by N. is the true W. by S. the S. E. by E. is the true E. 
by 8. And ſo for any other Point of the Compaſs by only 


looking on the Reaijer. 


And thus, you may rectify the Compaſs, without reckon- 


ing which Way the Variation is, either Eaſtward or Weſt- 
ward: The Re&ifer doing it fo plain, that you can't be 
miſtaken, | - 
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A T A BL E of Amplitudes, fitting all Places 


from the Equator, to 60 Degrees of Latitude 
either North or South. 
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| | A TABLE of Amplitudes, fitting all Places 
from the Equator, to 60 Degrees of Latitude, | 
neither North or South. F 12 
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A TABLE of Amplitudes, fitting all Places | | | 


[ from the Equatory to 60 Degrees of Latitude | | 
either North or South. =_ 
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The Uſe of the Tables of Amplitudes, 


= 58 H E - Sun or Star's Amplitude is the Diſtance of the 


Riſing or Setting of the Sun or Star from the Eaft or 
Weſt Point of the Horizon, in Degrees and Minutes, 
reckned in the Horizon; either Northerly or Southerly. 


Note, When the Sun or Star's have North Declination, 
they riſe to the Northward of the Eaſt and ſet to the North- 


ward of the Weſt: But if their Declination be South, 


they riſe to the Southward of the Eaſt, and ſet to the South- 


ward of the Weſt: And by theſs Tables the Amplitude is 
thus found, ix. 


Lock the Latitude in the Hezd of the Tables, the Decli- 


nation in the firſt Column on the Left-Hand ; and in the 
common Angle of Meeting is the Amplitude required. 


Example 1. In the Latitude of 30 deg. the Sun's Decli- 


nation being 7d, om. North, I demand the Amplitude ? 


Anſw. The Amplitude is 8 deg. 6 min. For under cn 


titude 30d. in Page 140, and againſt Declination 7d. y 


will find 8d. 6m. which is the Amplitude from the Faſt 
Northward at Sun-rifing, and from the Weſt Northward 


at Sun- ſetting. Burt if the Declination had been 7d. om, 


South, in Latitude 30d. as aforeſaid, then the Amplitude 


would have been 8d. 6m. from the Eaſt Southward at 
Sun-rifing, and 8d. 6m. from the Weſt-Southward at 
Sun-ſetting. 


If there be any odd Minutes of Declination, take the 


Proportional Parts. 


Example 2. In the Latitude of 424 zom. the Sun's 


Deelination being 12d. 15m. I demand the Amplitude? 


Anſw. The Amp]. is 16d. 43m. found as follows: Ac- 


| cording to the former Directions, for the Lat. of 42d. 
and Declin. d 1 5 TE the Ampl. is 1 16d. 15m. 


I3 17d, 37m, 


Subſtract, and cheir Difference i — — id. 22m. 
8 Then 


— 
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3 T hen ſay, as 1d. or 60m. is to 1d, 22m. or bam. ſo 36333 

135m. to 20m. found as hereunder : 1 31 
4 If bom. give 82m. what ſhall 15m, ? 1 4 
: — $10 7 


_610)1 2310(20m. Proportional Parts, 


- . 030 Remainder. 


Lat. 42d. and Declin. 12d. the Amplit. is 16d. : rm. 
To it add the Proportional Parts above ood. : 20m. 


Gives Amplitude far Declin. 12d. 15m. to be 16d. : 35m. 
Again, for Lat. 43d. ; 22 Ampl. [3677 31m: 
3 and Declin. -( 13 jJ ——i— | 17d. : 55m. 
} Subftrated makes the Difference to be Id.: 24m. 
Ihen ſay, As 60m. is to 1d. 24m. or 84m. 1 Is 15m. 
co 21m. found as hereunder : 
B : If 6om, give= 84m. what ſhall I 5m, 8 
* : ; 15 
3 499 
# 84 - 
7 _ 610)12610(21 min. Proportional Parts. 
e „ 
1 oo Remaindep | 
NF Lat. 43d. and Pech. 12d. Amplitude i — B's 31 


— 7 Toit add the Proportional Parts above —— 00: 21 

Gives for Decliaation 12d. 15m, the Amplitude is 16 : = 
1. Now becauſe the given Latitude 42d. 3om. is in the 
middle between 42d. and 43d. therefore the Medium of 


the Amplitude before found, is the Amplitude required. 
ang 1 is thus: 8 
k 2 Lat. 


8 


lower Compaſs. 5 AY 5 
Example 1. Suppoſe the Magnetic Amplitude at Sun- 
riſing (found by the Azimuth or Amplitude Compaſs) be 


: * e 


— 
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Lat. 1450 Decl. Tag. 15m. the Ampl. is 3 164 | -- bu 
Added together, iS——————— 336. : 27m. 


The half is the Amplitude required 
Thus may the Amplitude be found for any odd Minutes of 


Latitude or Declination, though the Table is calculated 


for whole Degrees only. _ 1 

By this Table the Variation of the Compaſs is moſt rea- 
dily found; for by the Azimuth or Amplitude Compaſs find 
the Sun or Star's Magnetic Amplitude, at their Riſing or 


Setting; and their true Amplitude (according to the Lati- 


titude of the Place, and their Declination) by this Table; 


the Difference of theſe Amplitudes (when both are North 
or both South,) but their Sum (if one be North the other 


South) is the Variation of the Compaſs. 
But by the Rectiſier it is moſt eaſily done thus: 
Bring the Magnetic Amplitude (on the upper or inner- 
moſt Compaſs) right againſt the true Amplitude (on the 
lower or outermoſt Compaſs) then doth the North Point 
in the upper ſtand againſt the Variation in the lower; and 
the upper Compaſs is explained in all its Parts by the 


Eaſt Southerly ( 15d. 3am. and the true Amplitude (accord- 

ing to the Latitude of the Place, and the Declination of 

the Object obſerved) be Eaſt Southerly 26d, 45m, I de- 

mand the Variation of the Compaſs ?_ "I 
B y the Rectißer. 


Bring 15d. zom. Eaft Souther] y on the upper Compaſs, 


| againſt 26d, 45m. Eaſt Southerly on the lower Compaſs. 
Ihen doth the North Point on the firſt ſtand right againſt 
11d, 15m, North Eaſterly on the lattar; ſo that the Com- 


paſs doth vary 11d. 15m, or one Point Eaſt, 


<0 4 „„„« >» : $3 a 


16d. : 43m. 
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42 | | | "True , LES 07d, dom. Eaſt Northerly. 
Ex. 2. 0 Magn. * Ampl. ö 15d. 30m. Eaſt Southerly. 
1 demand the Variatien of the Compaſs ? 


By the Rectifier. 


Bring 15d. 30m. Eaſt Southerly on the upper Compaſs, 


right againſt 7 deg. Eaſt Northerly on the lower Compals, 


then the North Point on the firſt ſtands againſt 22 deg. 
30 min. on the laſt, North Weſterly, that is two Points 
Welt Variation, In like Manner for any other; and thus 
the Variation is moſt readily found, This RECTIFIER 


is made of Wood. 
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- $ R - 
8 


—e * —_—— . oF 
_—_ — — 


The APPENDIX contains the Deſcrip- 
tion of ſuch INSTRUMENTS as are moſt 
uſeful in Navigation, 


Ln — — 
— — 


— 


The Deſcription and Uſe of the Fore-ſtaff, or 


_ Croſs-ſtaff. 


T HE Pore-Haff, ſo called from the Poſture of the 


Obſerver in uſing it, whoſe Face is towards the 


Object obſerved; though for the Sun it is ſo contrived. 


{for preſerving the Eye) to be uſed backward, It is called 
alſo a Croſs-Staff from its Form; being a Square Staff with 


three or four Pieces of Wood acroſs it, which are called 
Croſles, or Vanes, | es 


HS: The 
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The Staff is uſually about 30 Inches, or 3 Feet long, 
and more than half an Inch ſquare, having four Sides, 
each graduated unequally like a Scale of Tangents. To 
each of them belongs a diſtin Croſs; though ſometimes 
the ſhorteſt Croſs is made to ſerve two Sides of the Staff; 


that is, the Breadth is for the Tenth-Croſs, and the Length 


for the Thirty-Croſs, Beſides this, it hath two Croſſes 
more ; the longeſt is the Ninety-Croſs, and the other is 


the Sixty-Croſs, The four Croſſes are thus to be under- 


ſtood, viz. 


C 7s 
30 \, Crols belongs to that 10 % n 0 
bo Side beginning at J 20 and ending at 8 
_— 300 _tG 


The Figure of the Fore-Stafff 
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The Uſe of the Fore- Staff. 


EFORE the Invegtion of Hadley 8 Gt l it was 
common and ordinary at Sea, to ” cake the Meridian 
Altitude of the Sun or Star with this Inſtrument, and by 
it to find the Latitude the Ship is in. 
To perform which, obſerve the Precepts following: \ 
1. Note, The 10, 30, 60, and 90 Croſs, are to be uſed 


according as the Meridian Altitude is more or leſs ; that is, 


if leſs than 10d. uſe the 10 Croſs ; if between 10 and 30d. 
uſe the 30 Croſs; if between 30 and God. the 60 Crols, if 


more than 60, uſe the 90 Croſs. 


2. Having conſidered which Croſs ( according to the 
judg'd Altitude of the Object intended to be obſerved) 
is ſuitable, put it on the Staff, ſo that the flat Side of the 
Croſs may be towards the flat or ſquare End of the Staff; 
Then, 

Fold the flat End of the Staff (as at A) to the Corner 


of your Eye; there let it reſt upon your Eye Bone, as near 
the Corner of your Eye as you can, ſo it doth not binder 
your Sight. 


4. Then look to the upper End of your Croſs (as at C) 


for the Sun or Star, and at the lower End (at B) for the 


Horizon. 

5. But if at the lower End of the Croſs you 5 all 
Sky and no Water, then draw the Croſs a little, nearer to 
your Eye, ; 

6. If on the contrary, you ſee all Water and no Sky, 
then Aide the Croſs a little farther from you. | 

Then, if you ſee the Center of the Sun or Star at the 
upper End of the Croſs, and the Horizon at the lower 
End, the Croſs ſtands as it ought. 

8. Wait till the Sun or Star be on the Meridian, mak ing 
Obſervations often; and as the Sun or Star riſeth, draw 
the Croſs a little nearer to your Eye. 

9. If the Sun or Star 5 fallen, you will not ſee the 
Horizon, for the Water will hide it . you, and then Ob- 
ſerving is over at that Time. Stir not the Croſs out of its, 
Place, only ſee at what deg. Oc. it reſteth on that oy 

C 
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of the Staff belonging to it ; and the Degrees and Minutes 
cut by the Edge of the Croſs i is the Meridian Altitude or 


Complement thereof, according to the Word A. or Comp, 
on the Staff. 


 Hmo to 15 the Fore-5taff backwards, 


THIS. is only uſed with the Sun, and for this Purpoſe 
the Ten-Croſs hath another Piece of Wood or Ivory 


put acroſs it; ſo that the lower Edge of this Croſs Piece 


lieth even with the middle of the Square Hole in the Ten- 
Croſs, which alſo anſwers to the middle of the Thickneſs 
of the Staff. 

There is alſo a Plate of Braſs with a Hole in it, and ſo 
fitted, that it will ſlide on and fit the Ends of the go, 60, 
or 30 Croſs, theſe two Things added to the Fore-ſtaff 


makes it fit for a backward Obſervation of the Sun, Which 
| 18 thus, vix. 


1. According as the Meridian Altitude of the Sun, is 
more or leſs, ſo uſe the 9o, 60, or 30 Croſs ; putting it on 


the Staff, the flat Side of it exactly even with the flat End 
of the Staff, there ſcrew it faſt; and at one end of the 
Croſs, ſlip on the foreſaid Braſs Plate, ſo as to leave a ſlit 
Sight through it, near the lower End of the Croſs. 


2. Put the Ten · Croſs (having a Croſs- piece on it as 


aforeſaid) on the Staff, the flat Side of it towards the other 
Croſs at the Staffs End. | 
. Turn your back to the Sun, look through the Slit 

in the Braſs, at the lower End of the Croſs, for the Sha- 
dow at the upper End of it, lying on the Ten-Croſs in the 
Line anſwering the middle of the Staff, and on each Side 


of che Staff. 


At the ſame Time the Horizon ſhould be ſeen (thro? 


the aforeſaid Slit) to lie even with the Shadow on the 
middle Line, in the Ten-Croſs; and at each End of it, on 


both Sides the Croſs. 


5. In looking through the Slit in the Braſs, you muſt 


FT he h, Shadow upon the middle Line, and if inſtead of 


Be! 


orizon you ny ſee Water there, then en 
en 
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Ten Croſs nearer, till the Shadow and Horizon agree or 


meet in the ſaid middle Line. 


6. On the contrary, poking as before, if inſtead of the 


Horizon you ſee Sky meet the Shadow on the midgle 


Line ; then put the Ten-Crois from you, (till you ſee 
the Horizon and the Shadow meet together) on the middle 


Line. | N 
7. Continue obſerving till the Sun be at the higheſt; 


and as the Sun riſeth, you muſt draw the Ten-Croſs near- 
er, in order to keep the Horizon and Shadow together on 


the ſaid Middle of it. ; | 
8. If the Sun be fallen (after you have continued ob- 
ſerving as before directed) the Horizon will lie below 


the Shadow on the middle Line; then is the Obſerving 
finiſhed at that Time: Stir not the Ten-Croſs out of its 


Place, for where it now ſtands (on that Side of the Staff 


belonging to the Croſs at the End of it) is the Sun's Me- 
ridian Altitude, or Complement thereof, as before in ob- 
ſerving forward. a 


Thus 1 have ſhewed how to take an Obſervation by the 
Croſs-Staff both forward and backward. The next Thing 
in Order, will be to ſhew how to work it; and for that 
Purpoſe take Notice of the following Rules. | 


To work an Obſervation. + 
I, IF the Sun or Star hath North Declination, and be on 


the Meridian to the Southward of you, ſubſtract the 
Declination from the Meridian Altitude; the Remainder 


is the Height of the Equinoctial or Complement of the 


Latitude North. 5 


2. But if the Object obſerved hath South Declination, 
and be to the Soeuthward of your Zenith, add; the Sun 
(if it exceed not go dep.) is the Height of the Equator,, 
or Complement of the Latitude North: If the Sum ex- 
ceeds o deg. ſubſtract go from it; the Remainder is the 
Latitude South, _ 3 


3. If the Object hath North Declination, and be on 


the Meridian to the Northward, add the Declination 
1 3 n 
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to the Meridian Altitude; the Sum if it exceed not god. 


is the Height of the Equator, or Complement of the 


Latitude South: But if it doth exceed go deg. ſubtract 
god. from the ſaid Sum, the Remainder is the Latitude 
North: :-. ©. 

4. If the Sun hath South Declination, and be to the 
Northward at Noon, ſubtract the Declination from his 
Meridian Altitude; the Remainder is the Complement of 
the Latitude, South. 

When the Sun hath no Diickination; the Meridian 
Altitude i is the Complement of the Latitude North, if he 
be South at Noon; and on the contrary. 


he hath no Declination, you are then under the EquinoCtial. 


. But if the Sun hath North or South Declination, and 


in the Zenith, the Declination is the Latitude you are in, 
North or South. 


plement of the Sun or Star's Declination ; the Sum is the 
Height of the Pole, or Latitude of the Place. 


followin g: 


Examples for working an Obſervation i in North Latitude. 


dian Altitude to be 42d. 20m. South, and 


North, I demand the Latitude I am in? 


Example 


——k 2 ³ 2 — —ÄAE— 


6. If the Sun be in the Zenith, and at the tame Time 


8. If you obſerve the Sun or any Star upon the Meridian 
beneath the Pole, add the Meridian Altitude to the Com- 


heſe eight Rules are | Expannied by the Examples 


Eronple 1. Ab. MIT at Sea I obſerve the Sun's Meri- 


at the fe Time the Sun's Declination is 10d, 1om. 


| MM 
The Meridian Altitude —— 42: 20 South 
The Sun's Declination — — ſubtract 10: 10 North 
The Complement of the Latitude PA 10 
dubtract it from — 90 00 
1 he Latitude I am in, is a 8 57: 30 
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Example 2. Being at Sea the 22d of May, Anno 1779, 


I find the Meridian Altitude to be 65d. 10m. South; TI de- 


mand the Latitude? , £ 


D. NM. 


The Meridian Altitude — 65: 10 South 
The Sun's Declination— ſubtracted 20 : 25 North 


The Compliment of the Latitude — 44:45 
Subſtract it from q ä é³ ͥ s 90 00 


The Latitude I am in, is 45 : 15 North 


Example 3. Being at Sea the RET of November, Ann 
1779, J find the Sun's Meridian Altitude to be 26 deg. 


30 min. South; I demand the Latitude I am in ? 


D. MW. 
The Meridiai Altitude ————————— 26 : 30 South 


The Sun's Declination — — add 2111 South 


The Complement of the Latitude 


47 2741 
Subtract it from 


— — 3 


The Latitude I am in, i. 42: 19 North 


Example 4. At Sea the 25th of April, Anno 1782, I find 
the Sun's Meridian Altitude by Obſervation to be ra 
45m, South; 1 demand the Latitude I am in? 


. 
Meridian Altitude 58: 45 South 
The Declination — — — 1545 18 North 


The Complement of the Latitude — 46 2 


Subtract it from — — 90 : oo 


The Latitude I am in, is aw=—=— 44 : 33 North 


Example 5. Admit the 12th Day 1 Jun, 1782, I find 
the Sun's Meridian Altitude by Obſervation to be 80 deg. 


The 


| 3s min. North; I demand the Latitude I am in? 
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The Sem is 


_ Sun's Declination 


to $od. 30m. South; I demand the Latitude J am in? 
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The Meridian Altitude — — 8: 35 North 


Sun's Declination — ̃ © IgA add 23 11 North 


— — i 103: 46 


From it ſubtract 90 : oo 


The Latitude I am a: is 88885 13:46 North 


Example 6. Admit Auguſt 22, 1784, t the Sun's Meridian 


Altitude was obſerved to be 85d. 15m, North; 1 demand 
the Latitude of that Place ? 


The Meridian Altitude 85 : 15 North 
— — add 11: 32 North 


„„ e 96:47 
From it ſubſtract— ——— 90: 0 


The Latitude of the Place is — Ob : 47 North 


Example 7. Admit in a Ship at Sea, June 19, 1784, 
the Sun's Meridian Altitude is 66d. 46m. North; I de- 
mand the Latitude the Ship is in? 


. D 
The Meridional Altitude ——— >» 66 : 46 North 
The Sun's Declination —— —— add 23: 28 North 


Complement of the Latitude 90 : 14 
From it ſubſtract 90 : 00. 


The Ship is almoſt under the EquinoCtial 00 :. 14 North 


Examples to find the Latitude, by obſerving the Stars, 
Example 8. ADMIT I obſerve the Bul!'s Eye upon the 
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Meridian, and find his Meridian Altitude | 
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The Meridian Altitude of the Star 
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1 
The Declination of the Bull's Eye is — 16 : 00 North 


The Meridian Altitude of the Star 
The Star's Declination —— ſubſtract 16 :-00 North 
Complement of the Latitude, is — 34 : 30 
Subſtract it from — 90 * 00 


The Latitude I am in, is- 55 : 30 North 


— 


Example 9. Admit I obſerve the bright Star in the Great 


Dog's Mouth, and IT find his Meridian Altitude to be 359. 
45m. South; I demand the Latitude I am in? 


The Neclin. of the Great Dog's Mouth is 16 3 24 South 


35 : 45 South 


'The Star's Declination 


The Height of the . IS 52: 09 
Subſtract it from — — 


The Latitude Jam in, s— —— 3 51 North 


Examples fer working an 01fervation in South Latitude. 


Example 10. ADMIT the 10th. Day of May, Ann» 


1778, I find the Sun's Meridian Altitude 
by Obſervation to be 62d, oom. North; I demand the 


Latitude the Ship! is in? 
D. M. 


The Meridian 1 62 : 00 North 
125 17 : 43 North 


The Sun's Declination 


The Complement of the Latitude i is 
S ubſtract it from 


| . 43 
— — go : 00 


The Latitude the Ship 1s I, i 10 17 South 


Example 11. Admit the 15 th Day of January, Anno 
1780, in Longitude 1 50d, Kal, I find the Meridian Alti- 
tude by Obſervation to be 384. 45m. North! [demand 
the Latiende the Ship is in; 


Te 


50: 30 South 


— add 16: 24 South 
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| The Sun's Declination in the Meridian of London, for 
the 5th of January is 21d. 09m. the daily Difference at 
|| this Time is 11m. decreaſing ; therefore (in the Table of 
| | Proportion) in Page 20, you will find the Proportional 
zZ Minutes to be 5m. which add to the Declination in the 
| Meridian of London, the Sum is 21d, 16m. South, the 
Sun's true Declination for the e of 15d. Eaſt 


1 D. M. 
Wl | The Meridian Altitude 38: 45 North 
| The Sun's Declination ————— fubtra& 21: m4 South 
| Complement of the Latitude, i — m — 17 8 
| Subtract it from — — 90: 

The Latitude che Ship is in, is 72: 29 South 


Example 12. Admit the 12th Day of July, Anno 1783, 

I find the Sun's Meridian Altitude to be 66 deg. 52 min. 
North, I demand the Latitude? D. N. | 
| The Meridian Altitude — — 66 : 52 North 
The Sun's Declination — add 22 : 00 North 


Complement of the Latitude by — — 88: 52 
Subtract it from - —hö gO : oo 


— —— | 


Latitude required, is — of: 06 South a 
- Example 13. A Ship at Sea, the Sun's Declination being 
15d. zom. South, and the Sun's Meridian Altitude 80d. 


4 

45m. South, I demand the Latitude the Ship is in? 11 

Anſiu. The Latitude 1s 6d. 15m. South. n= 

Example 14. The Sun's Declination being 11d. 1am. 9 
South, and his Meridian Altitude 79d. 38m. South; I 

demand the Latitude. : A 
Anſto. The Latitude is od. 52m. South. oh: t 


Note 1. If you obſerve by the lower Part, Edge, or 
Limb of the Sun you muſt add to the Altitude taken, 
16m. for the Sun's Semidiameter, and the Sum will be 
the true Altitude of the Sun's Center. 

Note 2. If you obſerve by the upper Limb of the TOY | 
ſubtract 16m. the Remainder i is the Altitude of the Sun's 
Center. | | The 
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The Figure of the QUADRANT. 


The Deſcription and Uſe of the QUADRANT. 


PT HIS Inftrument (called a Quadrant, firſt invented 


by our Countryman Capt. Davis, and thence called 


Davis's Quadrant) is of a very commodious Form; at pre- 


ſent the moſt general approved Inſtrument at Sea (at this 
Time Hadley's particularly excepted) for obſerving the 
Sun's Meridian Altitude, 195 


The Form of it (as in the Figure prefixed) may be of 
any Radius or Length between 18 Inches and 3 Feet; but 
the moſt general now made, are Quadrants of 24 Inches 


Radius, with one Arch 65 Degrees, the other 25 Degrees, 


with a Glaſs-Vane and a Shadow-V ane. | 
The Principal Parts are three Vanes and two Arches 
on which Arches the Degrees taken together make god, 


rom whence it hath the Denomination of a Quadrant. 


un a gt 
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The Horizon Vane (marked in the foregoing Figure A, 
and with its Name) reſpects the Horizon in Time of Ob- 
ſerving; that which gives the Shadow or lucid Spot marked 
B, is the Shadow Vane or Glaſs Vane: And that through 
which you are to look for both Shadow and Horizon marked 


| C, is termed the Sight Vane, And theſe are noted in the 
Feigure by their Names. 


Of the two Arches, The leſſer noted D E, is called the 


Degrees, and is ſo numbered in the Figure, but now it 
often contains 65, and ſometimes 70 Degrees: This 
Arch is of a ſmall Radius, being fo defigned that the Sha- 


— 


the Horizon Vane, on which its Shadow in Time of ob- 


Obſerver. 
This Little Arch is divided ſometimes but into every 5 
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I J. Degrees, and never leſs than every ſingle Degree: It is 
1 numbered from the upper End E, with o, 5, 10, 15, 20, 
1 Se. downwards to D, where it ends in the Line of ADF, 
Wi (a Line in the middle of the longer Leg of the Quadrant) 
at 60, 65, or 70 Degrees, according as the other Arch is 
+ 1" divided; fo that the Numbers at D and F together, muſt 
i af always make go Degree... 5 
.\. The Greater Arch GF, is called the 3oth Arch: It is 
FM of a larger Radius, that it might contain the leſſer Divi- 
ſions of a Degree; and being of a competent ,Breadth, 


the con are uſually deſcribed 9 Concentric Circles, inter- 
fected with three Diagonal Lines (ſometimes fix) in each 
Degree, making each Interſection two Minutes of a De- 
gree, and ſometimes one. | 


by long Strokes; each again ſubdivided into fix equal 
Parts by ſhorter Strokes; each ſmall Diviſion being 10 
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— —_—_ — —— — — 4 2 >. 
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5, 10, 15, Se. upwards to F, where it ends in the Line 
ADF, either at 20, 25, or go Degrees: The Figures al- 
ways at F and K together make go Degrees as aforeſaid. 

1 e 


Goth Arch, becauſe it . contained no more than 60 


dow Vane uſed on it, being at ſo ſmall a Diſtance from 


ſerving) is to fall might be more viſible to the Eye of the 


The Great Arch is divided on the Limb into Degrees 


Minutes, and are numbered from the lower End G, with 


— — 6 0 OA 
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TD Uſe ff Davies QUADRANT. 
| TH1s Inſtrument is rarely uſed otherwiſe than to obſerve 
| the Sun's Meridian Altitude; which to perform, I 
thus deſcribe: - _ --* Oh | 
I. Put the Horizon Vane A on the End, and, cloſe to the 
Center ; the * @ Vane put on the Arch GF, cloſe to the 
Back of it, and the Shadow Vane or Glaſs Vane put on 
the little Arch DE, cloſe to the back of it, and fix the 
upper Edge of the Shadow V ane, to a Number of Degrees 
(on the Side of the 60 Arch) leſs than the Complement 
of the Altitude by 15 or 20 Degrees „ 
2. The Vanes being thus fixed upon the Quadrant, 
turning your back to the Sun, the End G in your Hand, 
and F uppermoſt, look through the Sight Vane, cauſing 
the upper Edge of the Shade of the Shadow V ane, or lucid 
Spot from the Glaſs Vane to lie upon the upper Edge of 
the Slit in the Horizon Vane, where is drawn a black Line 
at the ſame time if the Horizon appear through the ſaid 
lit in the Horizon Vane, the Vanes on the Quadrant 
Rand at the Sun's preſent Altitude, EN 
3. But if the Sky appear inſtead of the Horizon, ſlide the 
Sight Vane a little higher towards F; on the contrary, if 
the Sea appear inſtead of the Horizon, then ſlide the Sight 
Vane lower towards G; continue ſo to do till the Horizon 
appear through the Horizon Vane, | | 
4. In order to obtain the Meridian Altitude (which is the - 1 
greateſt Altitude the Sun will have that Day, and the Thing f 
uſed to find the Latitude) continue obſerving ; and as the ; 
Sun riſes the Sea will appear through the Horizon Vane; | 
and the Sight Vane muſt be ſlid lower accordingly. Thus 
continue obſerving as often as may be convenient, till the 
Syn is at the higheſt. 5 . 
5. When the Sun begins to fall, the Sky will appear 
through the Horizon Vane, inſtead of the Horizon; then 
deſiſt obſerving any more that Day, 55 
6. Having thus done, add the Degrees the upper Edge of | 
the Shade Vane ſtandeth at, to the Degrees and Min. cut 14 
by the inſide of the Sight Vane, their Sum is the Com- 1 
| = 5 plement | 
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plement of the Sun's Meridian Altitude, or the Diſtance on 


the upper Edge of the Sun from the Zenith, to which Sum 


add 16m. the Sun's Semi- diameter, and the laſt Sum is the 


Diſtance of the Sun's. Center from the Zenith, being the 

true Complement of the Sun's Meridian Altitude. 
Note, The upper Edge of the Shade of the Shadow 

Vane reſpects the upper Limb of the Sun, and the lower 


Edge of the ſaid Vane anſwers to the lower Limb of the 
Sun; ſo that obſerving by the firſt, you are to add 16 


Minutes; on the contrary, obſerving by the latter, ſub- 


: ment of his Meridian Altitude. | 5 
Thus I have ſhewed how to take an Obſervation with 


tract 16 Minutes to, or from what is on the Quadrant, 
die Sum or Difference is the Diſtance of the Sun's Center 


dom the Zenith, called his Zenith's Diftance or Comple- 


the Quadrant: I come now to ſhew how to work it. T he 


Difference in working an Obſervation taken by the Fore- 


aff and Quadrant is only this: By the Fore- ſtaff you take 


che Altitude, by the Quadrant the Complement of the 


Altitude, or the Diſtance of the Sun from the Zenith, 


- Altitude is the Diſtance of the Sun from the Horizon; 


therefore if you ſubtract the Complement of the Altitude 


from god. the Remainder is the Altitude; which you may 


uſe as in the Uſe of the Fore- ſtaff, in Pages 153 and 154. 


Jrant) by the Complement of the Sun's Meridian Altitude ; 
{ will therefore give ſome general Rules, and ſome particu- 


But it is uſual to work Obſervations (made by the Qua- 


lar Examples for their Explanation, 


r the Sun's Meridian Altitude) the Sum is the Latitude 


. 


| The General Rules are, 


b. i F the Sun hath North Declination, and is upon the 


Meridian to the Southward of the Obſerver, add the 
*i.n's Declination to the enith Diſtance, (or Complement 


ou are in, North. | 
2. If the Sun be te the Southward of you, and hath 


South Declination, ſubtract his Declination from the 


; Zenith 
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tance, the Sum will be the Latitude, South. 
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Zenith Diſtance, the Remainder will be the Latitude you 
are in, North: But if the Declination exceed the Zenith 
Diſtance, ſubttact the leſs from the greater, and the Re- 
mainder is the Latitude, South. Po 

3. If the Sun be to the Northward of you, and hath South 
Deeclination, add the Sun's Declination to his Zenith Diſ- 
4. If the Sun be to the Northward of you, and hath North 
Declination, ſubtract the Sun's Deelination from his Ze- 


nith Diſtance, the Remainder will be the Latitude South; 


but if the Declination exceed the Zenith Diſtance, ſubtra& 
the leſs from the greater, and it gives the Latitude, North. 
I might have given more general Rules; but if you un- 


derſtand thoſe eight Rules for the Uſe of the Fore-ſtaff you 


cannot err in theſe, in uſing the Quadrant: And for their 
Explanation, fee the Examples followin g. 1 | 


IVorking an Obſervation in North Latitude. 


Example x. N; the 1oth of April, 1780, the Sun came 
4 to the Meridian in the South, and by Ob- 


ſervation, found his Zenith Diſtance, or Complement of 


his Meridian Altitude to be 34d. 47m. that is, his upper 


Limb was ſo much from the Zenith; I demand the Lati- 


tude of the Place of Obſervation ? 1 
ff ts og og 

Compl. of the Sun's Meridian Altitude - 34: 47 South 

The Sun's Semidiamete - - - - 00: 16 


Diſtance from the Sun's Center from Zenith 35 : 03 South 
Declination - - - - add 08 : 17 North 


Latitude of the Place required, is - - 44 ; 20 North 


Example 2. The 14th Day of Augu/?, Anne. 1780, I 
find the Complement of the Sun's Meridian Altitude by 
Obſervation, to be 28d, 48m. South; I demand the Lati- 
tude the Ship is in ? 3 


| Sun's Semidiameter - - - - - add 00: 16 


- 35m, South, I demand the Latitude I am in? 


find the Complement of the Sun's Meridian Altitude ( 
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Comp. of the Sun's Meridian Altitude - 28 : 48 South 


Diſtance of the Sun's Center from Zenith 29 : 04 South 
The Sun's Declination - - — add 14 : 08 North 


The Latitude the Ship is in, is - - - 43: 12 North 


Example 3. October 3, 1780, I find the Complement of 
the Sun's Meridian Altitude, by Obſervation to be 47d. 


Comp. of the Sun's Meridian Altitude - 47 : 35 South 
Sun's Semidiameter - - - add 00:16 1 
Diſtance of the Sun's Center from Zenith 47: 5x South . 
The Sun's Declination - — ſubſtract o4 : 18 South | 
The Latitude the Ship is in, is - - 43 : 33 North 


Example 4. The 5th Day of November, Anno 1782, I 


by Obſervation to be 52d. oom. South; I demand the Lati- 
tude the Ship is in? ö 8 
Comp. of the Sun's Meridian Altitude = 52: oo South 
Sun's Semidiameter - - - - add 00:16 1 
Diſtance of the Sun's Center from Zenith 52 : 16 South | 
The Declination of the Sun - ſubſtract 15: 49 South * 
The Latitude the Ship is in, is = - - 36: 27 North 

| Example bY 'The 27th of May 1782, the Sun being, to 9 
the Northward of me, and the Complement of his Meri- 
dian Altitude by Obſervation 10d, 15m. I demand the La- 
titude the Ship is in? . 


Sun's Declination - - - 21: 22 North .® 
Comp. of the Sun's Meridian Altitude - 10: 1 5 North 9 
The Sun's Semidiamete - - - add 00: 16. 7 


| | th N: | — Wy 
The Sun's true Zenith Diſtance, ſubſtract x0 : 31 North 
Latitude the Ship is in, is =- TO 


- = = To: 50 Non 8 
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Example 6. Admit on the 29th Day of June, Anno 1782, 

the Sun being upon the Meridian, I find, by Obſervation, 

| his upper Limb w be 6d. 42m. to the Northward of my 
Zenith; I demand the Latitude I am in? 8 i 


| Sun's Declination VV 24: 1% North 


Sun's upper Marg. Diſtance from Zenith - o6 : 42 North 
Sun's Semidiameter - - - - add 00: 16 


Diſt. of the Sun's Center from Zenith fab. ©6 ; 58 North 


Latitude the Ship is in, is = = 16 : 17 North 


5 
7 


Example 7. The 21ſt of July, Anno 1780, in Longi- 
tude 165 Neg, Weſt, and the Sun being upon the Meridian, 
I find by Obſervation, the upper Margin of the Sun is bod. 

45m. to the Northward of the Zenith; the Latitude the 
Ship is in is required ? e, 
The Sun's Declination at London = — 20: 21 North 
Proportional Min. for Longitude ſubſtradt oo: o5 _ 


* Sun's Declination in the Meridian given 20: 16 North _ 


Sun's Supreme Marg. Diſtance from Zenith 16: 45 North 
Sun's Semi diameter add 00 : 1 


wo | 


Sun's Central Diſt, from Zenith ſubſtract 17: 01 North 


The Latitude the Ship is in, is = - - 03; 16 North 


Warking an Obſervation in South Latitude, 


Example 8. MN the 14th Day of July, Anno 1782, in 
O Longitude 150 The Fal, the Sun being 
upon the Meridian, I find the Complement of his Meridian 
Altitude, by Obſervation, to be 48d. 28m. North; I de- 
mand the Latitude the Ship is i | | 
| f —— . 3 Com- 
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Comp p. of the Sun's Meridian Altitude * 4 28 North 


Sun's Semidiameter „ : 16 


Sun? s Central Diſtance from the Zenith - N 44 North 
Sun' 8 Declination for the Long. ſubtract - 21:46 


3 — 


e Latitude the Ship i is in, is - - 27 : 00 South 


Example 9. The 25th of Oazber, Anna 1 of I, in Lon- 
gitude 120 og Weſt, the Complement of t 


M. 


Comp. of the Sun's Meridian Altitude — 27 29 z North 


Sun's Semidiameter = '= = add 00 ; 


— — 


Sun's Central Diſtance from the Zenith - 27 : 45 North | 
The Declination of the Sun 5 "IPs add 12: 27 South | 


— 


The Latitude the Ship is in, is 3 pag - 40: 12 South 


Example 19. Admit that on the 24gh of December, Anno 
1782, I find the Sun upon the South | 


art of the Meridian, 
and by Obſervation the Complement of his Meridian Alti 


tude is 1 5d, 10m. [ demand the Latitude the Ship is in? 


D. M. 


Comp. of the Sun” 8 Meridian Altitude 15 2 10 South 
Sun's Semidiameter = = _ add . 


Sun's Central Dit. from the Zenith ſubtra& 15 : : 26 South 
The Declination of the Sunn 23: 26 South 


The Latitude the Ship is in, is = >. .0081 00 South 


Thus much I thought neceſſary to add by the Way of 


Explanation of the foregoing Rules, in Page 162, which 


exhibit and explain a more perfect and accurate Method, 


both in taking and working an 2 Obſervation, than hath been 


er made uſe of. e 
Note, 


e Sun's Me- 
ridian Altitude, by Obſervation, is 1 20m. North; 1 : 
| require the Latitude the Ship! is in E: 
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Mete 1. The Sun's Semidiameter here added to the 
Complement of its Meridian Altitude, may be placed on 
the n ſo chat its Addition by the Pen may be 


-. omitted ; for this Purpoſe the Quadrants have on the bacx 


Edge of the little Arch (every 5 Degrees numbered, dif- 
fering from thoſe on the flat Side) the Semidiameter of the 
Sun: So that placing the upper Edge of the Shadow Vane, 


to the Degree on the ſaid back Edge of the Arch, the 


Quadrant then ſheweth the true Complement of the Alti- 
tude, or the Diſtance of the Sun's Center from the Zenith; 
which prevents adding 16 Minutes after obſerving. 


Note 2. There is another Contrivance now made uſe of, 
which js, by fixing a Convex Glaſs in ſuch a Manner in the 


Shade Vane, that the Diameter of the Glaſs may exactly 


range with the upper Edge of the ſaid Vane, and which 
{Glaſs will then, in Time of Obſervation, caſt an illuminated 


Spot on a round black Spot made in the Horizon Vane : 
This is uſeful when the Edge of the Shadow reflected from 


the Shade Vane is not very conſpicuous, the Spot being 
diſcernable when the latter is not: The Manner is thus: 


Set that Part of the Glaſs Vane, which is right againſt 


the Middle or Center of the Glaſs, to the Degrees on the 
Side of the little Arch, and then cauſe the enlightened Spot 
of the Glaſs to lie on the black Spot or Circle on the 


Horizon Vane; at the ſame Time look for the Horizon 
thro” it, as before directed, in Page 160; ſo you will have 
(obſerving by this Glaſs in the Vane) the true Complement 
of the Sun's Altitude, or the Diſtance of his Center from 


the Zenith, | 


The Deſcription and Uſe of te NOCTURNAL, 


I, T HE Nocturnal conſiſts of three Parts; the firſt 23 


termed the unmoveable Part is the broadeſt and 
greateſt ; on which is a Handle to hold it by in Time of 
Obſervation or uſing it, „ 
e 3 And 


. 


. —- * © 
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On the fore Side of which, in the outermoſt Circle, are 


from the Tip, or nearly ſo, when you hold it ere& by the 


thereof; as Jan. for January, Feb. for February, Mar. for 


divided into 24 equal Parts or Hours, each Hour divided 


Sea or high Water. 1 5 
On the back Side of this Part, are the 32 Points of the 


Hand; to each Point is ſet the Declination of the North 


Star, above or under the Pole; which is known by Und. 
for Under, Abo. for Above. 1 


commonly called the two Pointers, have February at the 
Top; but thoſe made for the Guards of the Little Bear, 


ſhort Teeth or Indices, proceedin 


Bear or Little Bear. | 


on it; the outermoſt is divided into the 29 Days and a Half 
of the Moon's Age; the innermoſt is divided into 24 equal 


Parts or Hours, each Hour ſubdivided into Halves and 


from the Center, which is to be ſet to the Day of the Month 


and L on the other; G ſtands for Great Bear, and L for 
Little Bear; ſignifying the Nocturnal is made for both 
Hears, and may be uſed for either. TO 


the twelve Months, and each Month ſubdivided into its 
reſpective Days; they are counted towards the le t Hand, 


Handle, and marked with their Names, or the firſt Letters 
March, &c. . Within the Circle of the Months is a Circle 


into Halves and Quarters; uſed to find the Time of full 


Mariner's Compaſs South Uppermoſt, and Eaſt on the Left 


1 Formerly there was made two Sorts of Nocturnals, one 
for the Great Bear, the other for the Little Bear: Thoſe 
made for the Guards, of the Great Bear, or Charles's Wain, 


| have April at the Top; but they are now made for both 

| Bears in one Nocturnal, and are known by having either 
two Circles or Months, mark'd GB and LB, or two 

g from the ſecond or 

middle Part of it marked GB and LB, ſignifying Great 


| 2. The ſecond moveable middle Part hath two Circles 
| 
' 


= - Quarters ; this Part hath a Tooth, or ſhort Index pro- 
ceeding from it with the Edge continued in a fight Line 


when uſed. Some have two Indices, marked G on one, 


3. The 


B 
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3. The third and moveable Part is called the Index; it 


is uppermoſt on the fore Side of the Inſtrument, having one 


Edge proceeding in a right Line from the Center, which 
(kin tha Time 01 Obſervation) mu be turned to the 
Guards. Through all three Pieces, in the Center of the 
Inftrument, is a Hole, through which you are to ſee the 


North Star, when the Index is turned to the Guards, 


| The Uſe of th NOCTURNAL. 


Y it may be found the Hour of the Night, the Bearing 
of the Guards, and the Declination of the North Star 
from the Pole; by which may be found the Latitude, as 


ſhall be ſhewed in Order. 


To find the Hour of the Night. 


1. Place the Index of the ſecond or middle Piece, to the 


Day of the Month where it is to be kept, *till the Obſer- 


vation is ended; then taking the Handle in your Hand, 


with the fore Side towards you, and holding it upright, 


(which you may diſcern when you do ſo, by the Tip on 
the Top of the firſt or great Part of the Nocturnal) look 
through the Hole into the Center for the North Star. 

2. Turn the Edge of the long Index, which proceedeth 
from the Center to the Guards, till you ſee at the ſame 
Time, the North Star through that Hole, then will the 
Index ſhew the Hour of the Night on the ſecond, or 
middle Part: *  * * OR 057 


94 LY Wh 635 | 
/1 


The 
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2. To find the Bearing of the Guards, either of the Lit- 
tle or Great Bear, that is, upon what Point of the Com- 
paſs they are, amd thereby to find the North Star's Decli- 
nation Nom the Pole. 

1. Having obſerved all the particular Directions as be- 
fore, in finding the Hour of the Night, you muſt ſee the 
North Star through the Hole, and the Guards by the Edge 
MMR ME. 5; EE 
2. Then look on the Back-fide of the Nocturnal, what 

Point of the Compaſs ſtandeth againſt the aforeſaid Edge of 
the Index, which is the Bearing of the Gzaras ; and at the 
faid Point of the Compaſs is figured the North Star's Decli- 
nation from the Pole at that Time either above or under, 
Vote, If the Nocturnal is made to fit the Old Stil? the 
Index muſt be adjuſted in all Problems relating to Time by 
fixing it eleven Pays backward from that Obſervation, 
Example 1. The 31 of December, at fix of the Clock in 


the Morning, obſerving the Pointers or Guards of the 


Great Bear by the Edge of that Index: I demand their 


Bearing, and the Declination of the North Star. 
Right againſt the Edge of that Index you obſerve with, 
and on the back Side of the Nocturnal is SW by S. the Point 

of the Compals required; and on the ſaid. Point of the 

Compaſs is 2d. 33m. und. ſignifying the North Star is then 

2d. 33m. under the Pole, in the Circle marked GE. B, ' 

Example 2. The 7th of March, I obſerve (according to 

the Directions before given) at ſeven of the Clock in the 


Evening, the Fore Guard of the Little Bear by the Edge 


of the long Index: I demand its Bearing, and the Decli- 

nation of the North Star. 5 
Seeing the North Star through the Hole in the Middle, 
and the Guard of the Little Bear by the Edge of the long 
Index, (note always that Edge feſpecting the Center of the 
Inſtrument) and the Index cutting ſeven of the Clock, on 
the neg» of the Nocturnal, and againſt the ſaid Edge of 
the Index, is N. E. the Point of its Bearing; and on the 
faid Point is figured od. 35m. Abo. which ſignifieth the 
N. Star is then 35 Minutes above the Pole in the Circle 
Marked L. 88. 7 
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| Piece 1 is the Southing, 


Sou thing. 


In the innermoſt Circle; which is half an Hour paſt three 
of the Clock in the Morning nearly, the Time of e 


at 12, to the Time of full Sea, on the New or Full Moon 


2 1 ; 

5 5 
=O 
« 


ful Sea or high Water in the Morning at deen 7 —5 


T To find the Moon's tonthing by the Nocturnal. 


To do this, look ſor the Moon's Age in the outermoſt 
Circle, on the Middle or ſecond Piece of the Nocturnal; 


and right againſt it in the innermoſt Circle of the fame 


Example. If the 1555 be 19 Days ata, 7 demand her 


Right againſt 19, in the outermoſt Circle, is almoſt 3Z 


Moon's coming to the South. 


To find the Time of full Sea by the Nocturnal. 
1. Set the ſhort Index of the middle part which ſtands 


(for the Place propoſed) in the innermoſt Circle of the 
great Piece. 


2. Keeping it there, bring the long Index to the Moon 8 
| (Southing, or) Age on the middle Piece. 
Then right againft the long Index, and in the inner- 


mot Circle on the great Piece, is the Time of full Sea 
. 


Example. The Moon being 1 9 Days old, 1 demand the 
Time of Full Sea at Graveſend ? 


1. Bring the Index of the middle Part (which ſtands at 
12) to 14 Hour (which is N. N. E. and S. S. W. the Point of 
the Compaſs making Full Sea at Graveſend, on the New 
and Full Moon) in the innermoſt Circle of 24 Hours on 
the great Piece, keeping that faſt there, 
2. Turn the long Index to 19 Days (the Moon's Age, or 
to 3z Hours the Moon's Southing) on the Middle Piece. 

Then right againſt the long Index, and in the inner- 
molt Circle (on the great Piece) is 5 Hours, the Time of 


To 


8 


: From the Altitude of the North Star 


15.24; 
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83. To 2 find the Latitude by the Nocturnal and Fore Staff 5 


1. Find the North Star s Declination from the Pole, by 
obſerving with che Nocturnal, as directed in Example I, 


or 2, of its Uſe, in Page 171. 


2. Then at the ſame Time with a Fore-Staff, tie the 
Altitude of the North Star. | 


If the North Star be above the Pole, ſubſtract its De- 


clination from (if under, add to) its Altitude; the Sum or 
Difference is the Latitude required, North. 


Example. .Suppoſe o on the 7th of March, at Seven of the 


: Clock in the Evening, obſerving with the Nocturnal, 


find the Guard of the Little Bear to bear NE. which Ages i 


35m. above the Pole, and at the ſame Time, by the Fore 
Staff, find the Altitude of the North Star 42d. Iom, re- 


quired the Latitude of the Place ? 4 


D. M. 


„ 
Subſtract its Decliination above the Pole - 11: 35 


| = 14: 35 North 
Example 2. On the 31ft of December, at Six o'Clock in 
the Morning, obſerving with the Nocturnal, I find the 
Guards or Printers of the Great Bear S8. W. by S. which 
33m. under the Pole; and at the fame Time, by the 
Fore Staff, find the Altitude of the N. Star 45d. 22m. I de- 
mand the Latitude of the Place of Obſervation? 
D. M. 
To the Altitude of the North Star — 45: 22 
Add its Declination from the Pole under it 02 : 33 


Remainder is the Latitude required - 


Som i is the Latitude required — —— 47 55 North 


| The Deſcription and Uſe f Gunter $ Scale. 


9 5 HIS Inſtrument for its quick and eaſy Diſp atch of 
the moſt common and uſeful Proportions, =" ; 


as 


8 n 
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as generally to be known in its Uſes as by its Name : On 
that Account we fhall firſt give a Deſcription thereof, and 
then with as much Clearneſs and Brevity as poſſible, ſhew 
its manifold Uſes. VVV . 

1. Gunter's Scale, (ſo called from Mr. Gunter, its firſt 
Contriver) is uſually made of Box Wood, commonly two 
Feet long, and one Inch and a half broad; on which are 
placed the Lines or Scales of Numbers Sines, Tangents, 
&c. There are two Sorts, the long or flat Gunter, and 
the ſliding Gunter: On both Sorts are the ſame Lines, 
though differently uſed; the firſt Sort with the Compaſſes, 
the latter by ſliding Piece. | „„ 

4. The Lines gyro | ſet on Gunter's are eight, and 
have their Names at the Right Hand End thereof, under 
one another, thus; Sine Rumb, Tang. Rumb, Numbers 
Sines, Verſed Sines, Tangents, Meridian (or Meridional 

Parts) and equal Parts. f 

3. The Sine Rumb, and Tang. Rumb, are both Points of 
the Mariner's Compaſs ; the firſt is figured from the Left 
Hand towards the Right, with 1, 2, 3, 4, 5, 6, 7, and 8, at 
which is a Braſs Center Pin; the latter is figured thus, 1, 2, 
3, and 4, at the ſaid Center Pin; and thence back again 
towards the Left-Hand with 5, 6, and 7; each Point in both 
Lines (where it can) is ſubdivided into Halves and Quar- 
ters: Theſe two Lines are only uſeed in Navigation. 
Si 4. The next under Tang. Rumb, is the Line of Num- 
bers figured thus: Near the Left Hand End it begins at 1, 
| and towards the Right Hand is 2, 3, 4, 5, 6, 7, 8,9; then 1 
is the middle, at which is a Braſs Center Pin going ſtill 
on 2, 3, 4, 5, 6, 7, 8, 9, and 10, at the End where is 
another Center Pin: This Line is of general Uſe, and 
requires the larger Account, whereof take theſe three fol- 
lowing Notes for the Line of Numbers. 


_ Was 2445, 5 "_— 
” 
% A 8 
— 


Note 1. All the Figures on this Lite may be taken firgly 
|. as they fland, or be increaſed or diminiſbed at Pleaſure, 
| fo it be in Decuple or ten Feld Preportion, That is, the 
| firſt 1 may be counted for 1, or 15, or 100, or 1000, 4a 

On 5 then 
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then the next 2 is accordingly 2, or 20, or 200, or 2000, 
c. Again, the firſt 1 may be reckoned for x Tenth, or 
1 Hundreth, or for 1 Thouſandth Part, &c. then the next 
2 is 2 Tenths, or 2 Hundredths, or 2 Thouſand Parts, &c, 
So that if the Firſt 1 be eſteemed 1, the middle 1 is then 
10; and two to its Right-hand is then 20, 3 is 30, 4 is 40, 
and 10 at the end is 100. Again, if the firſt x be counted 
10, the next 2 is 20, 3 is 30, and ſo on, making the Mid- 
dle 1 now 100; the next 2 is 200, 3 is 300, 4 is 400, and 


IO at the End is now 1000. 
In like Manner, if the firſt 1 be eſteemed for 1 Tenth 
Part, the next is 2 Tenths, and the middle 1 is 1; and 
the next 2 is 2, and 10 at the End is now 10. Again, 
if the firſt 1 be counted for 100 Hundredth Part, the next 
2 is 2 Hundred Parts; the Middle x is now 10 Hundred 
Parts, or 1 Tenth Part, and the next 2 is 2 "Tenth Parts; 
and 10 at the End is now but 1 whole Number or Integer. 
Note 2. As the Figures are increaſed or diminiſhed in 
their Value, ſ in like Manner muſt all the intermediate Strokes 
or "Subdiviſions be increaſed or decreaſed : That is, if the firſt 
I (at the left Hand) be counted 1, then 2 (on the right 
Hand of it is 2; and each Subdiviſion between them now 
is one Tenth Part, and ſo all the Way to the Middle 1, 
'- which now is 10; the next 2 is 20. Now the longer 
Strokes between 1 and 2 are to be counted from 1, thus rr, 
12, (where is a Braſs Pin) then 13, 14, 15, (ſomething 
a longer Stroke than the reſt) then 16, 17, 18, 19, and 20, 
at the Figure 2: And all the ſhorter Strokes between thoſe 
longer are now each to be counted for a Tenth Part; from 
the Middle x to the next 2, now 20; from whence the 
longer Strokes between the Figures are Units, thus 21, 22, 
23, &c. to 3, which now is 30; and the ſhorter Strokes 
between them, each now is 2 "Tenth Parts of an Integer: 
From 3, each ſhort Stroke (or little Diviſion) is five Tenth 
Parts of an Unit. | 
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Sines) and from thence figured towards the Left-hand ; 


— . 
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Again, If 1 at the left Hand be Ten, the Figures between 


it and the middle 1 are common Tens, and the Sub- 


diviſions (between each Figure) are Units, and from the 


Middle 1 to 10 at the End, each Figure is ſo many 
Hundreds; and between theſe Figures, each longer Divi- 


ſion is 10; and from the Middle 1 to 2, each leſs Divi- 
ſion is an Unit; and from 2 to 3, each leſs Stroke is two 
Units; from the Figure 3 to the End, each ſhorter Stroke 


is five Units. FE 


Some Scales are otherwiſe ſubdivided, which the Reader 


will attend unto, and thence very eaſily aſcertain the 
Value of each Subdiviſion, if what is aforementioned be 


_ duly underſtood. 5 DO 
. Note 3. On the Line of Numbers may be counted a 


Number of any Denomination ; whether Meaſure, as 


Inches, Feet, Yards, Miles, Leagues, &c. or Weights, as 
Hundreds, Pounds, Ounces, &c, or Money, as Pads, 
Shillings, Pence, &c. or Time, as Years, Months, Days, 


Hours, Sc. provided always the Integer be divided, or ſup- 


poſed to be divided decimally, or into Tens. 


5. Next under Numbers, is the Line of Sines, beginning 


at the left Hand, and figured thus, 1, 2, 3, c. to 10; 
then 20, 30, 40, Cc. to go, ending at the right Hand, 


where is a braſs center Pin, Theſe Figures never change 


their Value or Denomination, being here (and in all other 


Lines under it) called Degrees. 33 5 
From the Beginning of this Line to 10 Degrees, each 


Degree is commonly divided into 12 Parts, by longer and 


Horter Strokes, making each 5 Minutes; from 10 Degrees 


to 20, each ſmaller Stroke is 10 Minutes; from 20 to 7 


30 Degrees each is fifteen Minutes from thence to 60 
Degrees, ſome are twenty, but the moſt are thirty Minutes 


and from 60 to 80 Degrees, each Divifion is a Degree; 
80 and go are fo near together, that they admit but of 


one Stroke between them, which is for 85 Degrees, 
6, Next to the Line of Sines, is the Line of Verſed 
Sines, beginning at the right Hand againſt go, (in the 


thus 
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thus, 10, 20, 30, 40, Sc. ending at (the left Hand End) 

about 169 Degrees; the Subdiviſtons are thus, from 10 to 
30, each is 2 Degrees; from thence to 90, it is ſingle De- 
grees; from thence te 120, it is half Degrees; and from 


thence to the End it is divided each into 15 Minutes. 


7. Under verſed Sines is the Line of Tangents, beginning, 


at the left Hand, as the Sines do; from thence figured to 


the right Hand thus, 1, 2, 3, &c. to 10; and fo on, 20, 
30, 40, and 45 at the right Hand, where is a little Braſs 
Center Pin, juſt under and even with go in the Sines; from 
thence back again it is figured, 50, 60, 70, 80, Cc. to 
89 ; ending at the Left Hand End, where it began at 1 De- 
oree: The Subdiviſions of the Line are the ſame of thoſe 
of the Sines, 1 | 


8. Next to the Line of Tangentt, and under it is the 
Line of Meridional Parts, beginning at the right Hand, and 
numbered thus, 10, 20, 30, Cc. to the left Hand, where 
it ends at 87 Degrees. This Line, with the Line of equal 
Parts under it, are uſed together, only in the Mercator's 
Nan the uppermoſt Line contains the Degrees of the 

eridian or File in a Mercator's Chart, and the 
lower is the Equator, and contains the Degrees of Lon- 


* 


9. Theſe eight Lines, thus deſcribed, are ſet on the 
Sliding Gunter, but not in the ſame Order, being ſome 
on one Side, and ſome on the other: Alſo the Line of 
Numbers, Sines, and Tangents, are ſet double, that is, 
one on each Side, as the middle Piece flides ; which middle 
Piece is ſo contrived, as to ſlip to and fro eaſily ; to ſlide 
out, and to be put in, any Side uppermoſt, in order to 
range theſe Lines together or againſt one another, moſt 
proper for ſolving the Queſtions wrovght by the Sliding 


Gunter; of which, this ſhort Deſcription may ſuffice. 
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I. The Us ** Gunter's Scale, both ſing!e and 2 in 


Arithmetic. | 


of Numbers, 


Rule L OOK the firſt Figure of the given Number / 


among the figured Diviſions. 


3. Then for the third Figure, count from the laſt Tenth 


(repreſenting the ſecond Figure) ſo many leſſer Strokes (ot 


Centeſms) as that Figure hath Units. 
4. In like Manner, for the fourth Figure, count from 


Figures, or Thouſands, are as many as can well be dif- 


cerned on a two- foot Gunter. 


This done, the laſt Place is ks Point where the 


| propounded Winder; is repreſented, 
Example 1 find the Point in the Line of Numbers 


dhat doth repreſent 12. 
According to the Rule above, I take the Diviſion at the 


Figure 1 (in the Middle of the Line of Numbers) for the 


firſt Figure of 12, the propounded Numbers; then for 2 
the ſecond Figure I count 2 Tenths (or longer Strokes to 


is the Point repreſenting 12, where moſt commonly is 2 
ſmall Braſs Center Pin, being oft in Uſe. 


Exampl; 


JN ether to a right Underſtanding of the Uſe of this 
Scale, it is neceſſary to number well on it; that is, to 

find readily a Place repreſenting any given Nuinber, Point, 

or Degree, &c. but Ys on the Line of Numbers, WRru 

is as follows: $5077 


PR OBL E M * To find a 5 Number on the Line: 


2. For the ſecond Figure, count ſo many Tenths, (or 
longer Strokes) from the figured Diviſions, towards the 
right Hand, as are Units in the ſaid ſecond Figure. 


the laſt Centeſm ſo many Thouſands (or leſſer Stokes) as 
are Units in it; and ſo on, for more Figures, though four 


the right Hand) from the ſaid Stroke at 12; and this laſt 


16 


er 
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Example 3. 


'T his Point laſt found repreſents 1728? 
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| Example 2. Suppoſe the Point repreſenting 22, on the 


Line of Numbers, was required to be found? 


The firſt Figure in the Number 22, being 2, I take the 
Diviſion in the Figure 2 for it; and for the ſecond Figure 
2, I count 2 Tenths onwards : And that is the Point repre- 
ſenting 22 os 9 5 


I defire to know the Point on the Line of 
Numbers that repreſents 144. pO: 


The firſt Figure being 1, I take the Diviſion at the 
Middle 1 for it; the ſecond Figure being 4, I count 4 
TTenths onwards, and that is 140; from thence count 4 
Centeſms farther, for the third and laſt Figure; this laſt 


Place is the Point repreſenting 144. 


Example 4. Let it be required to find, on the Line of 


Numbers, the Point repreſenting 1728, 
For the firſt Figure 1, take the Middle 1 for the ſe⸗ 


cond Figure 7, count, as before onward, 7 Tenths, and 


that is 1700: Then for 2, the third Figure, count 2 Cen- 


teſms from the laſt, and it repreſents 1720: Laſtly, for the 


fourtb Figure 8, eſtimate 8 Thouſand Parts from the laſt. 


PROB. II. To find a Fraction, or broken Number, on the 


Line of Numbers, 

TFT HE Fractions to be found on this Line mult always be 
> Decimals; as theſe, . 1.01 001; 2 02. do, Ge. 
that is, , res, Teds; fes Teo 70585 Cc. either of Inches 


Feet, Yards, Miles, or the like; allo in Weight, or Time, 
or any other Denomination whatſoeyer. 9 


So that alt other Fractions muſt be reduced into Deci- 


mals, before they can be found on the Line of Numbers; 


and being ſo reduced, they are expreſſed and found upon 
this Line as whole Numbers by the Rule in Problem I. an! 
reed on Example, _ 2 PROS. 
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p RO B. III. 2. Perform Multiplic 


ation by the Line of 
Numbers. i 


The RULE is, 


AS, 1 is to the Multiplier, ſo is the Multiplicand to 


the Product. 


Now to work this, or any Proportion on the Gunter, 
this is a general Rule. | Pee don _ 


1. Extend the Compaſſes from the firſt Term to the 


fecond Term. 


2. That Extent laid the ſame Way from the third 
Term, will reach to the fourth Term, or Thing required. 


| By the Sliding Gunter thus; 1 
1. Set the firſt Term counted on the ſliding or middle 
Piece, right againſt the ſecond Term counted on the fixed 


Piece. 


Then ſeek che third Term, (always on the ſame Piece 


the firſt Term was counted upon) and againſt it on the 


other Part, is the fourth Term, or Thing required. 


Example 1. What is the Product of 8 multiplied by 4? 
The Analogy or Proportion is this: As 1 is to 4, ſois | 
8 to the Product. 5 | M0 
Or it is thus: As x is to 8, fo is 4 to the Product. 

| 5 1. By the Gunter with Compaſſes, thus; fl 
Extend the Compaſſes from 1 to 4; that Extent laid * 


from 8 the (ſame Way) reacheth to 32, the Product of 8 A 
multiplied by 4. | 1 


Or the Extent from 1 to 8, being laid from 4, reacheth 
to 32, the Product as before. 
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2. By the Sliding Gunter, thus; E 
Set x at the Beginning of the middle or fliding Piece, 
right againſt 4 on the fixed or outſide Piece; then againſt 4 
on the firſt, is 32 on the ſecond, the Product required. 
Or (ſet as before) 1 againſt 8; then againſt 4 on the 


rſt, 1 32 on the ſecond, the Product, as before. 


1 4. What is che Produd of 16, multiplied by 52 


The Proportion to work it by, is this; As 1 is to 5 ſo 
is 16 to the Product. 
0 By Gunter with Compaſſes, it is thus ; 
The Extent from 1 to 5 being laid from 16, reacheth 
to 80, the Produc required. 


2. By the Sliding Gunter thus; 


Set 1 on the middle Piece, againſt 5 on the outſide Piece, 
then againſt 16 on the . is 80 on the ſecond, the Pro- 
duct as before, 1 1 


PRO B. IV. To perform Diviſions by the Line of dikes 
| The Rule or Proportion 18 thus; ps | 


A S the Diviſor j is to 0, ſo i is the Dividend to the Quo- 


tient, 


Example 1. If the Dividend be 64, and the Divide 4s 
what i is the Quotient ? FY HD 15 


To is this, the nes! is: As 4 is to of ſo is 64 to 


the e Quotient requir 


1. By Gunter with Compaſſes, thus; ; 
The Extent. from 4 to 1 (laid the ſame Way) from 04 


reacheth to 16, the * required. 
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2. By the Sli ding Gunter, thus; 


Set 4 on 1 the outſide Piece, againſt 7 on the Middle 
Piece; then againſt 64 on the firſt, is 16 on 28 ſecond, 
which is the Quotient as before, 


Example 2. How often is 144 contained i in \ 1728? 5 


To do this, the Proportion is thus: As 144 is to 1, ſo 


is 1728 to the Anſwer, vix. 12. 


1. By Gunter with Copa thus; N 
The Extent from 144 to 1, reacheth from 1728 to 12, 
the Quotient and Anſwer required, 
2. By the Sliding Gunter, thus ; 


Set 144 on the outſide Piece, againſt -x on the middle 
Piece; then againſt 1728 on the firſt, is 12 on the ſecond, 
which is the Quotient as above, 5 


PROB. 1 85 N reduce a Vulgar Praftion to a | Decimal by the 


Line of Numbers. 


'T 0 18 this, the Proportion is thus: As the Deno- 
minator of the given Fraction is to it's Numerator, ſo 
is 1 to the Decimal Fraction required. 


Example. Suppoſe it be required to reduce 2, a Vulgar 
| F raction, into a Decimal Fraction? 


Note, A Decimal Fraction hath for its Denominator an 


Unit, with as many Cyphers as its Numerator hath Places, 


and the Proportion to find the Numerator is thus; As 4 is 
to 3, ſo is 1 to the Numerator of the Decimal Fraction re- 


815 By Gunter with Compaſſes, thus ; 
The Extent from 4 or 3 reacheth (the * Way) 
from to 75, or ies the Decimal Fraction required. 
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5 2. By the Sliding Gunter, thus ; 


Set 4 on the outſide Piece, againſt 3 on the middle 
Piece; then againſt 1 on the firſt is 75, or *, on the 
ſecond, the Decimal Fraction required to be found: So 


that .75, © ra is equal in Value to ꝝ. 


P R 0 B. VI. Of Continual Proportion, or Geometric Pro- 
ęgreſſion: which 1s unto two given Numbers, to find a za, 


Ath, 5th, &c Number, in a continual or continued Pro- 
Portion by the Line of Numbers. 


The Analogy by which it is feared, is TR 3 


A 8 the firſt given Number is to the ſecond, ſo is the ſe- 
cond to the third, and ſo is that third to a fourth, and 
chat fourth to a fifth, wad 
10 F Example.) Let the 12 Numbers given be 2 Sd * unto 
which it is required to find a third, fourth, Oc. Propor- 
tional. 
. or the Performance hereof, the Rule is thus; 
As 2 ĩs to 4, ſo is 4 to a third; and fo is that third to 
2 2 fourth, fe 


1. By aid with u Compaſſes, FER ; 


The Extent from 2 to 4 reaches from 4 to 8, the third; 
- i and from 8 to 16, the fourth; and from 16 to 32, the fifth 
1 Number; and io; on, to as many as you pleaſe : 


that 2, 4, 8, 16, 32, &c. are Numbers in continued 
Geometric Proportion as was required, | 


2. By the Sliding Gunter; thus 


© © Set2 on the middle Piece, to 4 on the outſide Piece: 


then againſt 4 on the firſt, is 8 on the Second, for the third 
Proportional; and againſt 8 on the frit is 16 on che ſe⸗ 
cond, the fourth Proportional; and in like manner againſt 
16 is 32, the fifth Proportional, as was require: And ſa 
oh for more, 
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P ROB. VII. Of the Rule 0 Three Dire, or three Num- 
hers being given, to find a fourth in direft Proportion by 
the Line of Numbers, 


The Analogy whereby this is ferns, is thus: 


5 A S the firſt Number is to the ſecond, ſo is che third te 


the fourth Number required. 


0 Example 1. If the Diameter of a Circle be 7 Mate; and 


the Circumference thereof 22, what is the Circumference 
of 2 Circle, whoſe Diameter is 14 Inches? 


Jo perform this, the Analogy is thus; as 7 is to 22, ſo 


is 14 to the Circumference required. 


1. By Gunter with Compaſſes, thus ; 33 


f The Extent from 7 to 22 (laid the ſame Way) from 14, 
will reach to 44, the Circumference of the alone whole | 


Diameter! is 145 which was required. 


2. By the Sliding Gunter, thus; 
Set 7 on Fg middle Piece, againſt 22 on the outſide 
Piece; then againſt 14 on the firſt, is 44 on the ſecond, 
which i is the Circumference AS above. 


Example 2. If the Circumference of 2 Circle be 3.14 


or 3 76 and its Diameter 1, what will the Diameter of 
another Circle be, whoſe Circumference is 442 

The Proportion i 18, as 3 ey is to 1, ſolis 44 to dhe Dia- 
meter * 


1. By Gunter with Compaſſes, thus; 
The Extent 1 3 Tos to 1, reacheth- from 44 to 14 
nearly, the Diameter required. 


2. By the Sliding TIO, thus; 


Set 3 ret on the outſide Piece, right againſt 1 on the 


middle Piece; then againſt 44 on the firſt, is 14 on the ſe- 
cond, which 1 is the Diameter required, ag before. 


Note, 


3 
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Mute, In the Rule of Three Pires if the thin! Number 


be greater than the firſt, then will the fourth Number be 
greater than the ſecond : But if the third Number be leſs 


than the firſt, then the fourth will be leſs than the ſecond. 


Example 3. If 3o Acres of Land be worth 25 Pounds a 


Year, how much A Year will 54 Acres be worth? 


To do this, or any Queſtion in the Ruce of Three, always 


in the Proportion let: the firſt and third Numbers or Terms 
be of one Kind or Denomination, and then it is thus: As 
Zo Acres is to 25 Pounds, ſo is 54 Acres to 45 Pounds. 


1. By the Gunter with Compaſſes, thus; 
The Extent from 30 to 25, reacheth from 54 to 45, the 


early Rent required. 


2. By the Sliding, Gunter, it is thus; 


the ſecond, as before. „ es ro 


By this Time the Reader is, we preſume, ſo well ac- 


quainted in the Way of working /a Proportion on the Line 
of Numbers, with Compaſſes or without, that it is needleſs 


to expreis it in Words any more, being always the ſame: 
We ſhall therefore for the future ſet down the Proportion, 


leaving the Manner of its Operation to Practice, except in 
Caſes where the working differs from what went before. 


PR OB. VIII. :Of the Rule of Proportion Inverſe, or 


three Numbers given to find a fourth in an Inverſe Praper- 
tion, or in the backward Rule of Three, by the Line of 
Numbers. | N | | 


IN thisRule you muff note.” if the tie Nywber. be 


greater than the firſt, then will the fourth be leſs than 
4. If- 
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2. If the third be leſs than the firſt, the fourth is to be 
greater than the ſecond. _ | 


And to reſolve Queſtions in the backward Rule of 


T hree, the Proportion is thus ; 


As the third TYRE is to the ſecond, 0 1 is the firſt to 
the fourth, 


Example. If 72 Pioneers make a Trench in 48 Hours, in 
how long Time will 54 Pioneers make it? 


— 


B/ the Directions above, this is the proportion: As 54 
Men is to 48 Hours, ſo is 72 Men to 64 Hours, the Anſwer 


to the Queſtion, from whence you may conclude that 54 


Men will perform as much in hs ne, as 72 Men in 
nne ace ; 


P ROB. Ix. 07 e N or three W 


being given, to find a Tu. na pes: FO by the 
Line Numbers. 


"HIS Rule is chiefly uſed in Propottion of Lines to 


Superficies, Sc. wherein the firſt and ſecond Terms 
are to be of one Kind or Denomination. 


| Example 1. If the Diameter of a Circle be! T5 gente 
118 or Content 0.785 395 What! is the Content of a Cirele 


whoſe Diameter is 14? 


8 


To perform this, the firſt and ſceond Wed (by + the 
| Wore above) are to be Lines; that is, the Diameters given, 
and then the Proportion is thus: As 1 is to 14; ſo is 


"*6:785"to 2 urn 7 ſo is that fourth to the Conjent re- 
> quired... 


* 


* 


T. By Sen with 8 thus; 


T he Extent from 1 to 14 reacheth from 0.785 to 11; 
and the ſame Extent laid the ſame N from 11 reacheth 


fo1 154 the Content required. 


e 0 


f 


oy - we 


n 
©, "HR 


J 70 
1 
uf 1 
1 
. 
1 » 
J 
4 of 
1 
9 
* 
4 
+ 
2 
„* 
15 
* 
. 
8 3 
: * 


The Mariner's Compaſs Reflifed. —=—187 


2. By the Sliding Gunter, it is thus; | 

Bring 1 on the middle Piece right againſt 14 on the 

outſide Piece; then againſt 0.785 on the firſt, is 11 on 

the ſecond ; and againſt 11 on the firſt, is 154 on the ſe- 
cond, the Content as before. 


Example 2. If the Diametẽr of a Circle be 75 and its Area 
38. 5 what is the Area of a Circle whoſe Diameter is 12 ? 


Anſwer 113. For, 
As 7 is to 12, ſo is 38. 5 to 66; and o is 69.1 to 113, the 


Area req uired. 


Example 3. If the Diameter of a Cirde be x, ak its 


Area o. 1 what is the Diameter of a Circle whoſe Area 


is 154? Anſwer 14 is its Diameter. 

In this, the Proportion is a Superfice to a 1 which is 
thus: As Area 0.785 is to Area 154, fo is the Square of 
the Diameter 1, to the Square of the Diameter required. 


1. By Gunter with the Conpaties, it is thus; 


The Extent from 0.785 to 154 reacheth from 1 to 196, 
the Square of the Diameter required. 
Then divide the Space between 1 (always the Middle 1) 


if the Number of Places be odd, but if even, the firſt 1) 


and 196 into two equal Parts; the Foot of the Compaſſes 
in the Middle reſteth at 14, the Diameter of the G 
whoſe Area is 154. 


2. By the Sliding Gunter, it is thus ; A, 


Set 0.785 againſt 154, and againſt 1 on the firſt, is 196 
on the ſecond; then find the Middle between I and 1975 
which is at 14, the Diameter as before. 


Example 4. The Diameter of a Circle being I, and; its 
Area 0.785, what is the Diameter of a Circle whoſe Area 
is 113? ' Anſwer, 12 is the Diameter required. 

For as 0.785 is to 113: ſo is 1 to 144; the Middle be. 
tween it and 1, is to 12, the Diameter required. 
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T HIS Problem concerneth the Proportion of Lines to 


firſt and ſecond Term to be of one Denomination. 


Diameter be 4 Inches, what is the Weight of another Iron 
Bullet, whoſe Diameter is 6 Inches, 
__ "Foperform.this, the firſt and ſecond Terms are to be 

tion is thus: 


and ſo is 20.2 to 30.3; that is, 30 Pounds and 3 Tenths 
of a Pound, which is the Weight required. . 


will reach to 30 Pounds 3 Tenths, the Weight required. 


cond; and againſt 20. 2 on the firſt, is 30. 3 on the ſecond, 


4 Example 2. If an Iron Bullet 1 Inch Diameter, weigh 


Diameter is 4 Inches, it being of the ſame Metal? Anſwer, 
9 Pounds. For, 1 n 
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P R O B. X. Of Triplicate Proportion, or three Numbers þ £ 
being given, to find a fourth in a Triplicate Proportion by the 
Line of Numbers. | 


Solids, and the contrary ; in which always make the 


> 
7 


Example 1. If an Iron Bullet weigh 9 Pounds, and its 


5 r 
r 7 ECL IEES. 
re 


Lines, that is, the given Diameters; and then the Propor- 
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As 4. is tob, ſo is 9 to 13.5; and ſo is 13.5 to 20,2: 


That is, I. By Gunter with Compaſſes, thus; 
The Extent from 4 to 6 being laid three Times from g, 


And, 2. By the Sliding Gunter, it is thus; 


Set 4 againſt 6, and againſt ꝙ on the firſt is 13.5 on the 
ſecond ; then againſt 13.5 on the firſt, is 20.2 on the ſe- 


that is 30 Pounds 3 Tenths, as before. 
Pounds 0.1406 Parts, what is the Weight of another whoſe 


As 1 is to 4, ſo is 0.1406 to 0.562 ; and ſo is 0.562 to 
2-25; and ſo is 2. 25 to 9 Pounds, the Weight required. 
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Bxample 4; Ms Gun 6 Inches Bore require 11 Pounds 
of Powder, how much will ſerve a Gun 4 Erbes Bore? 
Anſwer, Pounds 3.25 Parts. 


For, As 6 is to 4, ſo is 11 to 7.3; and fo is 73 to 
4.88; and ſo is 4.88 to 3.25, wich | is Pounds 3.25 Parts 
of a Pound, or Pounds 31 of Powder. 


Example 4. If an Iron Pullet 1 Inch Diameter weigh 
Pounds o. 1406 Parts, what ſhall the Diameter of that be, 
which weigheth 9 Pounds of the fame Metal ? Anſwer, 
4 Inches; 


For it is thus: As 0.1406 is to 9, is is x to 64, the 
Cube of the Diameter required ; then divide the Space, be- 
tween 1 and 64 into 3 equal Parts, and the Foot of the 
Compaſſes in the fiſt 3 Part from 1 reaching to 4, the Di- 
ameter of the Iron Shot weighing 9 Pounds. 


II. The Uſe of the Lind of Numbers, commonly called Gun- 
ter's Line, in meaſuring Superfictes, « as Board, Glaſs, 
Land, &c. 


PROB. 3; The Length 5 Breadth of any Square, or Long- 
Jquare, Sper ficies being given, to wm the Area or Content 


thereof, 


T HE drapottion is this; As 1 is to the Breadeh, ſo is 
the Length to the Content. 


Example 1. A Plane Superficies. as a Board or Plank, 


being given to be meaſured, the Breadth thereof is 15 


Inches, and it's Length 61 Inches; what i is the Content ef 

it ? Anſwer, 915 Inches. | 
For, as 1 is to 15, ſo is 61 to 915 Inches, the Content 

required, 
Note, Such as the Breadth and Length are, ſuch i is the 


Content ; ſo that if the Breadth and Length be Feet, the 


Content is F eet; if Perches, then Perches, &c. 
'Brxemple 
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Example 2. A Piece of Wainſcot in Form of a long 35 F 
Square, whoſe Length is Feet 15.5 Parts, and Breadten 
Feet 2.25 Parts; what is the Content? Anſwer, Feet 34.8 7 
Parts. For as 1 is to 2.25 ſo is 15.5 to 34.87 ; that is, 

Feet 34 and 87 Parts is the Content. 17 


PRO B. II. The Breadth and Length of a Super frier being ; L. 
given in one Kind of Meaſure, to find the Content thereof in le 
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anotber Kind of Meaſure. te 
O do this the Proportion is thus: As the Number con- 9 
tained in the Area of Unity in the required Kind of a 


Meaſure, is to the Breadth ; fo is the Length to the Con- F 
tent deſired. : = 


Example 3. A Plank or t Board 15 Inches broad, 61 Inch- 
es long, I demand the Content of it in Feet? Anſwer Feet 
6.35 Parts of a Foot. For you muſt note in a Foot Super- 
ficial, or a Square Foot, is 144 ſquare Inches, and there- 
fore the Proportion is thus: As 144 is to 15 Inches, ſo 
is 01 Inches to Feet 6.35 Parts of a Foot, the Content. 


Example 4. A Piece of Land in Form of a Long Square, 
whoſe Breadth is 30 Perches, Length 183 Perches : What 
is the Content in Acres? Anſwer, Acres 34.31 Parts. A 


Note, 160 Perches is an Acre, and the Proportion i is thus: 
As 160 Perches is to 30 Perches, ſo is 183 Perches to 
Acres 34.43 Parts of an Acre, the Content of the Piece of 13 
and. | 


„ tne} ba} of 


3 5. A Piece of Painting in Form of a Long 

Square, whoſe Breadth in Feet is 3.5, and its Length 21 

Feet, how many Square Yards is the Content? Anſwer, 
Yards 8.16 Parts of a Yard. 


Note, 9 Feet is a Square Vard, and the Proportion is 
thus; 
As 9 is to 3.5 "0 ſo is 21 Feet to Yards 8.16 Parts of 


à Yard, the Content, | 
| P R O B. 
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8 'p ROB. III. The Rreadth of a Super ficies being given in one 
th 7 Lind of Meaſure, and the Length in E to * the 
7 |  Cantent in the greater Meaſure, | 


e do this, the Proportion is thus: As ſo many of the 

leſſer Kind of the given Meaſure, as is equal to the 
T3 © Length of one of the required Meaſure, is to the given 
in 4 leſſer Meaſure, fo is the given greater Meaſure, to the Ton: : 
tent in the Meaſure required, | 


© Example 6. Admit there be a Board of x0 FO broad, 
of and 20 Feet long, I demand the Content in Feet? Anſwer, 
t- Feet 16.6 Tenths of a Foot. 
3 For the Proportion is thus: As 12 is to 10 liebes ſo 
is 20 Feet to 16.6 Tenths. | 


a 2 Example 7. If a Board or Plank be 15 Inches bead] and 
-_ 27 Feet long, what is the Content of it in Feet? Anſwer, | 
Peet 33.75 Parts of a Foot, or 334 Feet, For as 12 is to 
ſo 15 Inches, ſo is 27 Feet to 33.75 Parts. 


4 Example 8. A Board 7 Inches broad, and 29 I Feet 
long, what is the Content in Feet ? Anſwer, Feet 18.28. 
For, it is as 12 is to 7 x5; ſo is 29 3335; to F eet 18.28 
Parts. | 


eh 5 Ws She, 
Is ATE N 


1 Example 9. A Pibce of Land in Form of a long . 
> whoſe Breadth is 30 Perches, and Length in Chains 15.25 
Links (meaſured by a Chain of 4 Perches in 100 Links) 
4 I demand the Content thereof in Acres ? Anſwer, Acres 
1 11.44. For it is, As 40 is to 30 Perches, ſo is Chains 


19 15-25 to Acres 11.44 Parts of an Acre, 

: | | pr OB. IV. The Breadth of a Super ficies being given to 
find how much in Length will mate a Foot, a T. ard, a Perch, 

=_ or an Acre, &c. 

is 

| P92 do this, take this general Rule: As the Breadth is 
of to a Foot, a Yard, &c. ſo is a Foot, a Yard, &c. to 


that Length which will make a Foot, a Yard, Sc. 
; E xauple 


ww 
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; Example 10. If a Board be 72 Inches broad, how much 
in Length will make a Foot ſquare? Anſwer, Inches 19.2 
Tenths of an Inch. 


For the Proportion is thus: As 7.5 is to 12, ſo is 12 to 


Inches 19-2 Tenths in Length, which will make a Foot. 


Erampli 1 1. A Plank is 30 Inches broad, how much in 


Length will make a Foot ? Anſwer, Inches 4.8 Tenths in 
of an Inch, 

For as 30 Inches is to 15, fo is 12 Inches to 4.8 Tents 
In Length to make a Foot. 


Example 12. A Pane of Glaſs being in Breadth Feet 
2.5 Tenths, how much in Length will make a Foot? An- 
ſwer, 4 Tenths of a Foot. For it is thus; 

As 2.5 is to 1 Foot, ſo is 1 Foot to 0.4 Tenths of 4 
Foot in Length to make a Foot. 


Example 13. A Piece of Matting being 27 > aches broad 


how much in Length will make a Yard ſquare? Anſwer 
48 Inches, or 4 Feet, For it is thus; 
As 27 Inches is to 36 Inches, ſo is 26 Inches to 48 
Inches: But if the Breath be given in Feet, that is, if for 
27 Inches it be 24 Feet, or 2.25 Feet, then it is thus; 
As 2.25 is to 3 Feet, fo is 3 Feet to 4 Feet in n Leng. 
to make a Yard ſquare. 


PR 0 B. . The Diameter of a Circle being given, fo 6 
the Circumference. WR 


T HE FED or Proportion i is thus: As k is to3. 142 
ſo is the Dlameter to it's Circumference. | 

Example 1 If the Diameter of a Circle be 15 Inches, 
what is the Gi 


For, as 1 is to 3.142, ſo is 15 Inches to Wap 47. 13 
Parts, the Citcumferencs required, 


PROB 


ircumference of oh Anfwer, Inches 47-13 
| Parts of an Inch. 
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PR OB. VI. wo, Circumference of a Circle being given, ta 
find its Diameter. 


T HE Proportion is this: As 3.142 is to 1, ſo is the 
Circumference to its Diameter, yy 
Example x5, The Circumference of a Circle being 44 


Feet, what is the Diameter thegeof ? Anſwer, Feet 14, for 


it is, 


I As 3.142 is to 1, ſo is 44 Feet, to Feet 14. the Diameter. 
5 PRO B. VII. The Diameter of a Circle being given, to find 


its Area, or ſuperficial Content, | 


The Proportion is thus: 


As I is to the Diameter, ſo is 0,78 54 to a fourth Num- 
ber, and ſo is that fourth Number to the ſuperficial 


Content required. 


Example 16. The Diameter of a Circle being 15 Inches, 
What! is the Content of it? Anſwer, Inches 176.7 Parts. 


For it is, as 1 to Is, ſo is 0.7854 to 11.78; and ſo is 11.78 
to 176.7 the ſuperficial Content required. ; 


PROB. VIII. The Circumference of a Circle being given, to 
find the ſuperficial Content of it. 


The Proportion is this : 


| As 1 is to the Circumference, ſo is o. 07958 to a fourth 
Number, and ſo is that fourth Number to the ſuperfi- 
cial Content required, 


Example 17, If the Circumference of a Circle be 44 In- 
ches, what is the Content ? Anſwer, Inches 154.06 Part of 
an Inch. For it is, 


As I is to 44, ſo is 0.07958 to 3. 35 EY lo is 3: 5 to Inches 
154.06, the Content ed, 
N UI, The 
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III. The Uſe of the Line of Numbers, in ſolid Meaſure, fuch 
; as Timber, Stone, Gauging, Oc. 


PROB. I. The Side of a Square Solid being given in Inches, 
10 find how much in Length will make a Foot Solid. 


T HE Proportion is thus : As the given Side is to 12, 
ſo is 12 to a fourth Number; and Y is that fourth 
Number to the Length required to make a Foot Solid. 


Example 1. A ſquare Piece of Timber or Stone, whoſe 
Breadth and Depth are each 8 Inches ; how much in Length 
will make a Foot Solid? Anſwer, 27 Inches, or 2 Feet 3 
Inches: For it is, as 8 is to 12, ſo is 12 to 18; and 
ſo is 18 to 27 Inches in Length, to make a Foot, 


Example 2. A ſquare Piece of Timber or Stone, whoſe 
Side is 2 Feet or 24 Inches; how much in Length will 
make a Foot? Anſwer, 3 Inches. For it is, as 24 is to 


12, ſo is 12 to 6; and ſo is 6 to 3 Inches in Length, 


to make a Foot Solid, 


PROB. II. The Side of a Square Solid given in Foot Mea- 
ſure, (that is, the Decimal Foot, or a Fost divided into 
100 equal Parts) to find how much in Length will make 
a Foot Solid. N 


6 2 H E Proportion is thus: As the given Side is to 1, 
ſo is 1 to a fourth Number; and ſo is that fourth 
Number to the Length required to make a Foot Solid. 


Example 3. A ſquare Piece of Timber whoſe Side is 
Feet 1.52 Parts; how much in Length will make a Foot 

Solid? Anſwer, 0:4.32 Parts of a Foot, For it is as 1.52 
is to 1, ſo is 1 to 0,658; and ſo is 0,658 to 0.432 Parts 


PROB, 


If 


— 
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7 * | 
% _PROB. III. The Breadth and Depth of a Solid, whoſe two 
Ends are equal long Squares, (viz. Rectangles) being given 
in Inches, or in Foot Meaſure ; to find how much in Length 
„ _ will make a Foot Solid. , 


f T HE Proportion for Inches is thus: As 12 is to the 
1 Breadth, ſo is the Depth to a fourth Number: 


4s that fourth Number is to 12, ſo is 12 to the Length 
ſe in Inches to make a Foot Solid, 


2. The Proportion for Foot-Meaſure is thus: As 1 is to 
d the Breadth, ſo is the Depth to a fourth Number; and the 
as that fourth Number is to 1, ſo is 1 to the Length in Foot- 
_ Meaſure, to make a Foot Solid. 


> Example 4. A Piece of Timber or Stone, whoſe Breadth 
o is 11, and Depth 19 Inches; how much in Length will 
1, + make a Foot? Anſwer, Inches 8.27 Parts. For it is as 12 
nis to 11, ſo is 19 to 17.4: And then ſay, as 17.4 is to 
22, ſo is to 12 to Inches 8.27 Parts in Length, to make a 
© Foot Solid. | 


5 1 

4 Wen 
WE, 
* * 


„Example 5, A Piece of Timber, in Breadth Feet o. 75 
Parts, and Depth Foot 1.25 Parts; how much in Length 
will make a Foot Solid? Anſwer, Foot 1.06 Parts. F or 
it is, as I is to 0.75, fo is 1.25 to o. 94: Then ſay, as 
h . 94 is to 1, ſo is 1 to Foot 1.06 Parts in Length, to make 
24 a Foot Solid. . 


PRO B. Iv. The Side of a Square Solid, and its Length 
t I being given, to find the Content, | 
2 2 I, W HEN the Side is given in Inches, and Length in 


8 0 - . F 
= ** Feet, the Proportion is thus: As 12 is to the given 
Side, fo is the Length to a fourth Number; and ſo is that 
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When the Side and Length are both given in Foot- 
Meafure, the Proportion is "thus. As 1 is to the given 
Side; ſo is the Length to a fourth Number; and ſo | is that 
fourth Number to the Content required, 


Example 6. A Square Piece of Timber, whoſe side! is 
) Inches, and Length 35 Feet; how many Feet of Tim- 
er are in it ? Anſwer, Feet 19. 68 Parts. For it is, 


As 12 is to 9, ſo is 35 to 26.25; and ſo is 26. 23 to Feet 


9 68 Parts, the Content required. 


Example 7. A Piece of Timber 16 Inches ſquare, and 
28 Feet long, how much is the Content? An/wer, 50 Feet. 
For it is, as 12 is to 16, ſo is 28 to 37.3, and ſo is 


: 37-3 to 49.8 Feet, the Content of the Piece of Timber. 


Example 3 stone, Feet 2.7 5 Parts Square, and Feet 


7.50 Parts long, how much is the Content! Anſwer, Feet 


56.72 Parts. 
For it is as I is to 2.75, ſo is 7.50 to 20.6; and ſo is 


20.6 to Feet 56.72 Parts, the Content required, 


PROB. V. The Length, Breadth, and Depth of a Square 
Solid being given, to find the Solid Content. 


1.1 F the Breadth and Depth be given in Inches, f the 
Length in Feet, the Proportion is thus: As 12 is 
to the Bread th, ſo is the Depth to a fourth Number, Then 


ay, As 12 is to that fourth Number, fo is the Length in 


Feet to the Content in Feet, 
2. When the Length, Breadth and Depth a are all given in 
Foot-Meaſure, then the Proportion is thus: As 1 is to the 


Breadth, ſo is the Depth to a fourth Number: And then Z 


again ſay, As I is to that fourth Number, ſo is the Length 
to the ontent in Feet, 


Example q. If a ſquare Piece of Timber be in Breadth 
19 Inches, Depth 11 Inches, and 20 Feet long; how 


much is the Solid Content ? Anſwer, Feet 29.03 . 
or 
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For it is thus: As 12 is to 19, ſo is 11 to 17.4. Then 
ſay, as 12 is to 17.4, ſo is 20 to Feet 29.03 Parts, the 
Content required, 

Example 10. A Stone 20 Inches broad, 13 Inches deep, 
and Feet 15 Zor 15 735 Feet in Length; How much is the 
Content? Anſwer, Feet 27.5. | 10 e 
For it is, as 12 is to 20, fois 13 to 21.67: And then as 
12 is to 21.67, ſo is 15.25 to 27.5, that is 272 Feet is the 


Content. 


Example 11. A ſq uare Piece of Timber, Feet 1.25 broad, 


Feet 0.56 deep, and 36 Feet long ; how much is the Con- 


tent? Anſwer, Feet 25.20 Parts, or 2522 Feet. For it is, 
As 1 is to 1.25, ſo is 0.56 to 0.7 ; and then ſay, as I is 


to 0.7, ſo is 36 to Feet 25.2 Tenths, the Content required. 
PROB. VI. The Diameter of a Cylinder being given, to find 


how much in Length will make a Foot Solid. 


I. I F the Diameter be given in Inches, the Proportion 
is thus: As the given Diameter is to 13.531, ſo is 

12 to a fourth Number; and ſo is that fourth Number 
to the Length required to make a Foot Solid. 1 

2. When the Diameter is given in Foot-Meaſure, the 

Proportion is thus: As the given Diameter is to 1. 128, ſo 

is 1 to a fourth Number, and ſo is that fourth Number to 
the Length, which will make a Foot Solid. | 


Example 12. A round Piece of Timber, or Stone, 
being 15 Inches Diameter; how much in Length will. 
make a Foot Solid? Anſwer, Inches 9.76 Parts of an 
Inch. For it is, | be 

As 15 is to 13.531, fo is 12 te 10.82, and fo is 10.82 
to Inches 9.76 Parts, or 9 22 Inches: But ſuppoſing the 
Diameter of the ſame to be taken in Foot Meaſure, then 


the Qaeſtion is Foot 1.25 Parts; and how much will make 


a Foot Solid? Anſwer, Foot 0.81 Parts of a Foot. 
For it is thus: As 1.25 is to 1.28, ſo is 1 to 0.902; 


= and ſo is 0.902 to Foot 0.815 Parts, or 535 Foot to make a 


Solid Foot, | 


/ 
? 


22 2 
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PRO B. VIII. The Circumference of a Cylinder being given, 
10 find how much in Length will make a Mes Solid, 


. HEN the Circumference is given in Inches, the 
Proportion is, 

As the Circumference is to 42. 54, ſo is 12 to a fourth 1 

Number, and ſo is that fourth Number to the Length r re- 

quired to make a F oot Solid. 


a, was 1, $3 


2. But if the Circumference be | given in F oot Meaſure, -B 
then the Proportion is, 1 
As the Circumſerence is to I. 545, ſo is 1 to a fourth 
Number; and ſo is that fourth Number to the Length, 2M 
to make a Foot Solid, . 8 * 


 Erample 3. If a round "Og or Tree, be 44 Inches about, 1 
how much in Length will make a 3 oot ? Anſwer, Inches 
11.22 Parts. For it is, 


As 44 is to 42.54, ſo is 12 to 11. 6; and ſo is 11. 6. to 
Inches 11.22 Parts of an Inch, or 555 Inches. ” 
But ſuppoſe the ſame was e by Foot-Meaſure, 
and the Circumference found to be Feet 3-07 Parts, how 3 
much in Length will make a Foot ? fer Foot 0.933 ® 
Parts, or 5333, For it is thus; "W 


As 3.67, is to 3.545; oi is Is to 0.966 ; and ſo is 0.966 
to Foot 0.933 Parts, or 1888 F oot. 
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PR OB. VIII. The Diameter ad 123 of a o, being 
| given, to find the Solid Content, 
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1. v HEN the Diameter is given in Inches, and 4 
Length in Feet, the Proportion i is thus; Y 
As 13.531 is to the Diameter, ſo is the Length to a 
fourth Walther ; and ſo is that fourth Number to the Solid 
Content in Feet. 1 
2. If the Diameter and Length are both given in Foot- * 
Meaſure, then the Proportion is thus; 7 
9 | Courſe * 
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Example 14. A round Piece of Timber 10 Inches thro” 


and 30 Feet long; how many Feet of Timber are in it? 


Anſwer, Feet 16.38 Parts. For it is, as 13.531 is to 10, 
ſo is 30, to 22.16; and ſo is 221.6, to Feet 16.38 Parts of 
a Foot, or 16 535 Feet. LES „ 


But ſuppoſe the ſame Piece is meaſured by Foot Meaſure; 
then it is Feet to o. 83 Parts through, and the Work is thus: 

As 1.128 is to 83, or 0.83, ſo is 30 to 22.16; and fo is 
22.16 to Feet 16.38 Parts, or 16 173 Feet as before. 


PROB. IX. The Circumference and Length of a Cylinder, 
being given, to find the Solid Content, 


I, IF the Circumference be given in Inches, and the Length 
in Feet, the Proportion is thus: As 42.54 is to the 
Circumference, ſo is the Length to a fourth Number; and 
ſo is that fourth Number to the Solid Content in Feet. 

2. When the Circumference and Length are both given 
in Foot-Meaſure, if the firſt Term be made 3. 545 (inſtead 
Example 15. A round Stone or Tree, being 30 Inches 
about, and 25 Feet long, how many Feet Solid are in it? 
Anſwer, Feet 12.43 Parts. For it is thus: As 42. 54 is to 
30, ſo is 25 to 17.63; and ſo is 17.63 to Feet 12.43 Parts, 
or 12 182 Feet. . | 1 9 85 
Nov the Compaſs about being taken in Foot - Meaſure is 
Feet 2. 50 Parts, and the Proportion is, as 3.545 is to 2. 50, 
ſo is 25 to 17.63; and ſo is 17.63 to Feet 12.43 Parts, 

or 12 1783 Feet as above. 5 | 5 
Note, When Timber Tapers, that is, bigger at one End 
than at the other, it is uſual to take the Breadth and Depth 
in the Middle of its Length, and by them to meaſure the 

Pieces as if both Ends were of a Bigneſs. 1 
1 
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Note 2. The Proportions for Foot-Meaſure, are the ſame 
when all the Dimenſions are taken in Inches ; only the 
Solid Content found is Inches. 


Note 3. The Solid Content in Tacks divided by 1728, 
he Quotient is Feet; 


the firſt Uſes of the Gunter, in Page 181. 


PROB. X. The Diameter of a Cab at the Head and Bung, 
and alſo its Length being given in Inches, to find i its Content 
in Gallons, Beer, or Wine. 


The Rule is thus: 


A 1 is to 0.7, ſo is the Difference of the Bung * 
Head Diameter, to a fourth Number, which being 
added to the Head Diameter, the Sum is a mean Diameter, 
reducing the Caſk to a Cylinder. Then ſay; 

2. As the Gage Point (which for Beer or Ale is 18. 95, 


Length to a fourth Number, and ſo is this fourth Number 
to the Content | in Gallons required, 


: Example 76. Suppoſe a Caſk whoſe Length i is 0 

Bung 28 f Inches 
The Diameter at tre ö Head 20 

W hat is its Content in Gallons, Beer, or Wine? 
Anſwer, 73 Gallons Beer, and Wine Gallons 89.7 

Tench. See the following Work. 


Bung Diameter - - - - 28 Inches 
Head Diameter - - - - - 20 Inches 


Their Difference — = = 8 Inches 


20, the Head Diameter, makes 25. 0 for the n mean Diame- 
ter: Then fay, 
As 


but if divided by 282, or 231, the ; 
Frſt is Beer, and the latter Wine Gallons ; ; and how to di- 
vide by the Line of Numbers was ſhewn in Problem IV. of 


but for Wine 17.15) is to the mean Diameter, ſo is the 


Then, 3 as 1, to 0.7; ſo is 8, to 5. 6; aA added to 
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9271 is to 25.6, ſo is 40 0 595 
73 Beer 


54 80 5 
0 59.71 | 10 5 89.12 Wine © Gallons, 


I. By Gunter with Compaſſes, thus; 
1. The Extent from 1 to 0.7 will reach the ſame Way 
from $ to 5.6; which being added to 20; the Head Dia- 
meter, make 25.6 for the mean Diameter; Then 
2. The Extent from 18.95 (the Gauge Point of Beer) 
to 25.6 will reach from 40 to 54; and that Extent turned 


over again reaches to 73, the Content in Beer Gallons. 


In like Manner the Extent from 17.15 (the Gauge Point 
of Wine) to 25.6, being laid twice from 40, will reach to 
89.12 the Wine Gallons, | bs e 

2. By che Sliding Gunter, thus; 


1. Set 1 againſt 0.7, and againſt 8 on the Firſt, is 5.6 on 
the Second; which added to 20 (the Head Diameter) makes 


25.6 for the mean Diameter: Then, 


2. Set 18.95 (the Gauge Point for Beer) on the Firſt, 
againſt 25.6 on the Second; then againſt 54 on the Firſt, 
is 73 on the Second, the Content in Beer Gallons. 
Alſo, if 200 ſet the Gauge Point for Wine 17.15 againſt 

jameter 25.6, then againſt the Length of the 
Caſk 40 on the Firſt, you will find 59.71 on the Second; 
and againſt 59.71 on the Firſt, will be had on the Second 
89.12 the Content in Wine Gallons, e 


p RO B. XI. The Length of a Ship's Keel and Breadth at 
the Beam being given to find her Tonage, 


I T is the Practice of Shipwrights about London, to 


2 multiply the Length of the Keel and Breadth and Half 


Breadth at the Beam, into one another, and to divide the 
laſt Product by 94, whoſe Quotient they count for the Ship's. 
Tonage ; from whence I frame the following Proportion to 


1. As 


oa he Mariner's Compaſs ReDified. 


I. As 188 is to the Breadth, fo is the Breadth to a fourth 
"Number: Then lay, ©. 805 

2. As 1 1s to that fourth Number, ſo is the Length to the 
Tonage required. 


220.6 Tenths neareſt. See the following Work; 
As 188 is to 24, ſo is 24 to 3.06, and then, 
As 1 is to 3.06, ſo is 72 to Tons 220.6 Tenths. 


1. By Gunter with Compaſſes, thus ; 


Breadth of the Beam 24, will reach from (the ſaid Breadth) 
4 to 3.06. Then, ED # 


required. | 3 
Or more briefly thus: The Extent from 13.71 (which is 


of the Keel 72, reacheth to Tons 220.3 as before. 


| 2. By the Sliding Gunter, thus; 7 
I. Set the given Number 188, againſt the Breadth of the 
Ship 24, then againſt the ſaid Breadth 24 on the firſt is 3.06 
on the ſecond : Then, = 


2. Set 1 againſt 3.06, and againſt the Length of the 
Keel 72 on. the firſt, is Tons 220.3 Tenths on the ſecond, 
as before. F 


PRO B. XII. To find the Tonage of a Box, Bale or Caſe, 
— having it's Length, Breadth and Depth given. 


The RULE is this; 
Number: Then, | 


Tonage required. 


E xample 


Example 17. Suppoſe a Ship 72 Feet by the Keel, and 24 
Feet by the Beam : I demand her Tonage ? Anſwer, Tons 


1. The Extent from the given Number 188, to the 


The Extent from x to 3.06, will reach from the Length 
of the Keel 72, to the Ions 220.3 Tenths, the Tonage 


the Square Root of the given Number 188) to the Breadth 
of the Beam 24, being turned over twice from the Length 


1. AS 66 is to the Breadth, fo is the Depth to a fourth 


2. As 1 is to that fourth Number, ſo is the Length to its 
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Example 18. A Caſe or Bale being 6 Feet broad, 4 Feet 
deep, and 10 Feet long, I demand its Tonage ? Anſwer, 
Tons 3.63 Parts. For it is thus; 

"> By Gunter's Scale with Compaſſes. | 

1. The Extent from the given Number 66 to the Breadth ' 


6, reacheth from the Depth 4 to 0.363: Then, 


2. The Extent from 1 to the laſt found Number 0.363, 
being laid from the Length 10, reacheth to 3-03; that 1s 


3 Tons, and 63 Parts of 100, or 188 Tons. 


By the Sliding Gunter, thus; | 
1. Set the given Number 66, againſt the Breadth of the 


Bale or Caſe 6; then againſt the Depth of it 4 on the firſt, 
you will find 0.363 on the ſecond, a fourth proportional 


Number: Then, | | 
2. Set 1 againſt the ſaid Proportional Number 0.363, 


6 and againſt the Length of the Bale or Caſe 10 on the firſt, 


will be found on the ſecond, 3.63, or 3 288, the Tonage of 
the Bale or Caſe propoſed. = Us. 

Note; That 66 Feet is the Content of a Caſe that will 
incloſe two Engliſb Butts, but the Cantlings of them are 


better than a third Part; therefore allowing 26 Feet for the 
Cantlings, the remaining 40 Feet are counted 1 Ton, And 


the Rule is, 
1 75 the Gunter with Compaſſes, for the aforeſaid Examp. 
1. The Extent from the given Number 40, to the Breadth 


of the Caſe or Bale 6, will reach from the Depth 4 to 0.6, a 


fourth Proportional Number: Then, 
2. The Extent from 1, to the ſaid fourth Number o. 6, 
will reach the ſame Way, from the Length 10, to 6 Tons, 


the Content of the Caſe or Bale required. 


2. By the Sliding Gunter, thus; 
1. Set the given Number 40, againſt the Breadth of the 


Bale or Caſe 6, then againſt the Depth of it 4, on the firſt, is 
0.6 on the Second, a fourth Proportional Number: Then, 


2. det 1 againſt the ſaid Proportional Number o. 6, and 


againſt the Length of the Bale or Caſe 10 on the Firſt, 


"O90 


* 
j 
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you will find on the Second 6, the Tonage of the Bale or 
Caſe propeſed. i pt by 
PR OB. XIII. The Diameter of a Globe being given, ? 

find the Solid Content. 13 

| The RULE. 3 

8 I is to the Diameter, ſo is o. 52 36 to a fourth Num- 
ber; and ſo is that fourth Number to a fifth; and ſo is 

this fifth to its ſolid Content required. 5 
Example 19. A Globe whoſe Diameter is 8 Inches, 
what is the ſolid Content? Anſwer, Inches 268. For it is 
I 8 
As 1 is to 8, ſo is 0.5236 to 4.19; and ſo is 4.19 to 33.5 
and ſo is 33.5 to 268 Inches, the ſolid Content of the *® 
Globe. VNV „ 7 1 
IV. The Uſe of the Line of Numbers in Gunner. 
PRO B. I. The Diameter and Weight of any Piece of Ord- 
nance being known, to find the Weight of any other, being of 

the ſame Metal and Shape, and its Diameter known. 

Like Solids are in Proportion, as the Cubes of their homo- 

5 logus Sides. Therefore the Rule is thus: 5 
A® the Diameter of the known Gun, is to the Diameter 
of the Gun whoſe Weight is required; ſo is the Weight * 
of the known Gun to a fourth Number, and ſo is that fourth 
to a fifth; and ſo is that fifth to the Weight required. 

Example 1. Suppoſe a Braſs Saker, whoſe Diameter is 
Inches 11.5 Tenths, and Weight 1900 Pounds; what wil! 
a Braſs Gun weigh, whoſe Diameter is Inches 8.75 Parts? 
Anſwer, 837.5 Pounds. For it is thus: - 

1. By Gunter's Scale with Compaſſes. 

The Extent from the Diameter 11.5 to the Diameter 8.75, 
being laid three Times from the Weight 1900, will reach to 
837.5 Pounds, the Weight of the Gun required, And, 

© 1 2. By the Sliding Gunter. 
Set the Diameter 11.5, againſt the Diameter 8.75: 
then againſt the Weight 1900 on the Firſt, is 1445; on 
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the Second ; and againſt 1445 on the Firſt, is 1100 on the 
Second ; Alſo, againſt 1100 on the Firſt, is 837.5 Pounds, 
the Weight required, on the Second. 


© PRO B. II. Having the Diameter and Wight of one Piece 

e Ordnance, and be Diameter of another Piece of another 

= Metal given; to find the Weight of the laſt, it being of the 

1- ame Shape with the former. 
is The RULE is thus 3 
1. F IND the Weight of the Piece as 17 it had been of 
85 the ſame Metal as the propounded Piece by the laſt 
is Problem, in Page 204: Then, 

_ 2. Conſider the Proportional Weights of Metals, which 
3 are known by the following Table of ſpecific Gravity, eſti- 
1e mated from the lateſt and moſt approved Experiments. 

= Caſt Braſs 8.208 
. x Caſt Lead is to J Caſt Iron tas 11.26 is to 72255 
of H SG Flint Stone 1 2.621 
1 55 Caſt Braſs }J 8.208 
: C.aaſt Iron is to] Marble Tas 7-135 is to] 2.7 


1 L Flint Stone | 2.021 | 
3 The Specific Gravity of Engliſh Pebble is 2.696, which 
r is heavier than Flint Stone, and very near the Weight of 
t 3 Marble; Pebble Stone is 2. 601; Portland Stone 2. 575 and 
n Common Stone is 2. „ | 
=_ Having the Weights of both Pieces in one Sort of 
s 8 Metal, you muſt then Proportion their Weight according 
1 tdi their different Metals, by the Proportional Numbers of 
? Z thoſe Metals, and then it is done. 
| ; Example 2. If a Braſs Saker of Inches 11.5 Tenths Dia- 
meter, weigh 1900 Pounds; what will an Iron Gun (of 
the ſame Shape) weigh, whoſe Diameter is Inches 8.75 
Parts? Anſiber, 728 Pounds. The Operation is thus: 
1. I find by Prob. I. in Page 204, that a Braſs Piece of 
Inches 8.75 Parts Diameter, will weigh 837.5 Pounds; 
but becauſe this Piece is Iron, and the Fer of Braſs to 
Iron (as aboveſaid) is as 8,208 is to 7.135 ; therefore as 
285 | | | 2, 18 
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2. As 8.208 is to 7.135, ſo is 837.5 to 728 Pounds the 
Weight of the Iron Gun required, . ; 


PROB. III. By knowing the Allowance of Powder for 
for another Gun, 
| The RULE. 

\ S the Diameter of the Bore of the Gun, whoſe Allow- 

ance is known, is to the Diameter of the Gun whoſe 
Allowance is required; fo is the Allowance given, to a 
fourth Number, and fo is that fourth, to a 
is the fifth, to the Allowance required. 


Blut note; here it is underſtood that both Guns are alike 


in Weight and Thickneſs of Metal. 

Example 3. If a Saker of Inches 3.5 Tenths Bore require 
4 Pounds of Powder, what will a Ni Cannes of Inches 
6.5 Tenths Bore require? Anſwer, Pounds 25.62 Parts. 
For it is us ELL > „ 

As 3.5 is to 6. 5, ſo is 4 to 7.44; and ſo is 7.44 to 0 . 
and ſo is 13.80 to Pounds 25.62 Parts, the Weight of Pow- 
der for the Demi-Cannon, in Proportion to the given Saker, 
But ſuppoſe the Weight of the Saker to be 1600, and the 


Powder muſt it then have ? | 


I. By Problem I. Find the Weight of the Demi-Cannon 
in Proportion to the Saker's Weight, which is thus: 


of the Demi- Cannon, requiring Pounds 25.62 Parts of 
Powder for its Loading, But ſeeing its Weight is ſuppoſed 

to be 6000, ſay, i . 
2. As 10246 is to 6000, ſo is 25.62 to Pounds 15, the 
due Allowance of Powder for the Demi-Cannon of Inches 
6.5 Tenths Bore, weighing 6000 Pounds, at the Rate of a 
Saker Inches 3.5 Tenths Bore weighing 1600 Pounds, and 

requiring four Pounds of Powder. | | ; 
555% e PRO B. 


one Gun, to find how much of the ſame Powder is requiſite 


fth, and ſo 


fortified, that is, that they ſhall have the ſame Proportion 


Weight of the Demi-Cannon 6000 ; what Allowance of ; 


1. As 3.5 is to 6.5, ſo is 1600 to 2971; and ſo is 
2971 to 5517, and ſo is 5517 to 10246 Pounds, the Weight 
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PRO B. IV. Havieg the Diameter and Weight of one Bulle, 
and the Diameter of another Bullet given, to find the Weight 
of the latter. 


The RULE. 
THE Weight of Bullets (of the ſame Metal) are in Tri- 


plicate Proportion of their Diameters, and wrought by 
the Directions in Problem X. of the firſt Uſes of the n 


in Pages 299 and 189. 


| Example 4. If an Iron Bullet 4 Inches Diameter weigh 
9 Pounds; what will an Iron Bullet of 6 Inches Diameter 
weigh ? Anſwer, Pounds 30-375 Parts, For it is thus ; ; 


As 4 is to 6, ſo is 95 to 13.5, and ſo i is 13. 5 to 20.255 
and ſo is 20.25 to Pounds 30.37 5 Parts. 


PRO B. v. Two Bullets, equal in Dames, but of different 
Metals, by the Diameter and Weight f the one, to wo the 
 Waiights of the other. 


The RULE. 


1. AS the Proportion of one Metal is to the other, ſo is 
the Weight of the given Bullet to the Weight of 


| the Bullet required. 


Example 5. Suppoſe an Iron Bullet of 6 Inches Diameter, 
and weigh Pound 30.375 Parts; what will a Flint Stone 
Bullet of the fame Diameter weigh? Anſwer, Pounds 


11.158 Parts, The Operation i is thus ; 


By Problem II. of Gunnery (in Page 205) the Propor- 
tion of ron to Flint Stone is as 7. 135 is to 2,021: there- | 
fore it is, : 


As 7.135 is to 2. 621, ſo is 30. dle. to Pounds 11. 158 
Parts, the Weight of the Stone Bul 


p ROB. 


* 
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PRO B. VI. Having the Diameter and Meigbe of a Bullet 


| of one kind of Metal, and the Diameter of any Bullet 7 | 


any other given, to find the Weight of the latter, 


The RU LE, 


. FIND the Weight of it (by Problem IV. ) as if it Was 
the ſame Metal. 


2. Then find its Weight according to the Proportion of 


the Metals by the laſt Problem, and it is done. 


Brample 6. If an Iron Bullet 4 Inches Diameter, weigh 
o Pounds; what is the Weight of a Leaden, Bullet 6 Inches 
Diameter ? Anſwer, Pounds 47-93 Parts ; z according to the 
following Operation : : 

1. As4istob, ſoisgto 13.5; and ſo is 13. 5 to 20.25 z 
and ſo is 20.25 to Pounds 30. 37 5 Parts, if it had been Iron, 
but as it is Lead, ſay, 


2. As 7.135 is to 11.26, ſo is 30. 375 to Pounds 47-93 
Parts, the Weight being Lead. , : 9 


V. The 5 of Gunter's Scale in Navigation; and fe /t in in 
„ PMHE Sailing. 


A 88K I. 


The ark s and Diſtance ſailed being given; to find the Differ- 
ence of Latitude and Departure from the Meridian, 


To do this, the Proportions are theſe : 


AS Radius is to the Diſtance, ſo is the Sine of the Courſe 
to the Departure from the Meridian, 

2. As Radius is to the Diſtance, ſo is the Sine Comple- 
ment of the Courſe to the Difference of Latitude. 


Note, The Radius according to the Nature of the Propor- 
tion, a be any of theſe. 
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Sine N 3 . 
. 1% .c) Tangent Rhumbs. 

on the Line of e 

L Tangents. 


8 Points 
4 Points 

go Degrees 
45 Degrees 


And for Conveniency, that each Proportion may ſtand in 
one Line. 5 —_ 


Let 8s. 1 8 6 Sine 
FRE TT. = '} Sine Complement 
T. | Tangent e 5 : 
| Tangent Complement 
ſand for Courſe 
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LEY: 


| Diſtance ſailed 
Difference of Latitude 


22 
Diſt. | 
_ L Depart. from the Meridian 


Latitude 1d. 45m. North, I demand what Latitude ſhe is 
in, and her Departure from the Meridian ? 


beser uuns. if ren RRR. 
| I. By Gunter with Compaſſes, thus; 
T he Extent from $ Points on the Line of Sine Rhumbs, 


Way from 3 
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tance, will reach (the ſame Way) from 5 Points (on the 
Line of Sine Rhumbs) to 86 Minutes (on the Line of 
Numbers) which is the Difference of Latitude. 


Note; The Courſe is 3 Points, becauſe SW. by S. 


N 
0 


a 2 
n 
5 

7 bd 


| | from the Parallel or Weſt ; underſtand the like in any 
other Courſe, - be 


= 
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4 Example. If a Ship ſails SW. by 8. 104 Minutes from 


to 104 Min. {os the Line of Numbers) will reach the ſame 

oints (on the Line of Sine Rhumbs) to 58m. 
(on the Line of Numbers) which is the Departure from 
the Meridian; and the Compaſſes kept at the ſame Diſ- 


1 
— 6 2 
r — 7 


is 3 Points from the Meridian or Sauth; and 5 Points is the 
Complement of the Courſe, becauſe S. W by 8. is 5 Points 
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By the Sliding Gunter, thus: 


210 


on the Line of Sine Rumbs, on the 2 outſide Piece; 
then againſt 3 Points on the firſt, is 58 Minutes on the 
ſecond, the Departure from the Meridian, and againſt 5 
Points on the firſt, is 86 Minutes on the ſecond, the Dif- 
ference of Latitude. 

DB. . 


Latitude failed from 
Difference of Latitude 86 Minutes, or 


nnn 
The Cour "ſe and 1 end Latitude being given, to find the 
 Dijfance failed, and the Departure from the Meridian, 


To do this, the Proportions are theſe ; ; 


* 


of Latitude, ſo is Radius to the Diſtance run. 
2. As the Sine Complement of the Courſe is to the Dif- 
ference of Latitude, ſo is the Sine of the Courſe to the 
Departure from the Meridian. 
Example. Suppoſe a Ship fails N. N. E from the Latitude 
of 2d. 15m. South, and then by Obſervation is in Latitude 


ture from the Meridian! ? 
| D. M. 
[atitude ſailed om VVV 


Latitude by Obſervation - - - - - 01 : 22 North 


Added, gives the Difference of Latitude oz: 375 which 
reduced into Minutes by multiplying by bo, is 217 Mi- 
nutes; then, 


AsS,6 Points, isto217 M. ſois$ 2 - Ire. to f — 


CASE 


Slide 104 min. on the Middle Piece, a gainſt 8 Points, | 


„ 45 North 
Or : 26 South 


Subſtract, gives the Latitude required - 00: 19 North 


1. As the Gine Comp. of the Courſe is to the Difference ; 


1d. 22m. North ; what is her Diſtance failed and Depar- 


— 0O2 : 15 South 
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The Courſe and Departure from the Meridian being given, 10 


Meridian, fo is Radius to the Diſtance failed. 


Latitude, till her Departure be 92 Minutes, what is her 
Diſtance ſailed, and Latitude ſhe is in? 


Difference . Latitude 61 Minutes, or — Ol : Ol South 


Subſtrafted, x rived the Latitude the Ship is is in OO : :9 North 


what is her Courſe and Departure from the Meridian? 
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. 


* the Diflance run, and the Difference of Latitude. 


This is performed by theſe Proportions, FE. 
1. As the Sine of the Courſe is to the Departure from the | 


2. As the Sine of the Courſe is to the Departure from 
the Meridian, ſo is the Sine Complement of the Courlc to 
the Difference of Latitude. 

Example. If a Ship fails SE by E. from id; om. North 


AsS.5Pts. istogaM. ſo iss. 1 3 { Pts. to} "bo Dif | 
D. M. 


Latitude ſailed from ap po North 


CA $ E Iv. 


The D iftance run, and Difference of Latitude being given, to 
find the Courſe and Departure from the Meridian. 


The Pronartions are theſe ; 


1. As the Diſtance failed is to the Radius, ſo is the Dif- 
ference of Latitude to the Sine Complement of the 
Courſe. -- * 
2. As the Radius is to the Diſtance failed, ſo is the Sine 
of the Courſe to the Departure from the Meridian. 
Example. Admit a Ship fails between the 8. and W. 98 
Leagues from the Lizard, in 494. 57m. North Latitude, 
and then by Obſervation is in 46d. 27m, North Latitude, 


0 2 5 D. M 
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D. M. 


| an failed from - - - - - = 49: 57 North 


atitude by Obſervation = - - - - 46: 27 North 


The Difference of Latitude - - - = 02: 300r70L, 


1. As 98 Leagues is to Sine of go Degrees, ſo is 70 


Leagues to Sine 45d. 30m. whoſe Complement 44d. 3om. 
is the Courſe from the South Weſtward, that is, South 
_ Weſt neareſt : Then, 3 5 * 


2. As Sine go Degrees is to 98 Leagues, ſo is Sine 44d. 


30m. to 68.4 Leagues, the Departure from the Meridian. 


I. By Gunter with Compaſſes, 

1. The Extent from 98 Leag. on the Line of Numbers, 
to go Degrees on the Line of Sines, will reach the ſame 
Way from 70 Leag. on the Line of. Numbers, to 45 Deg. 
30 Min. on the Line of Sines; which being ſubſtracted 


from go Deg. leaves 44d. 3om. for the Courſe. 


2. The Extent from go Degrees on the Line of Sines, 


to 98 Leagues, on the Line of Numbers, will reach from 
44d. zom. on the Line of Sines, to 68.4 Leagues, on the Line 


of Numbers, which is the Departure from the Meridian. 
2. By the Sliding Gunter; ITY 
1. Bring 98 Lcagues on the Line of Numbers on the 
middle Piece, againſt go Degrees on Line of Sines, on 
tac out-fide Piece; then right againſt 70 Leagues on the 
Firſt, is 45 Deg. 30 Min. on the Second, which is the 
Complement of the Courſe, and ſubſtracted from go Deg. 
£ives 44d. zom. which is near four Points from the South 
towards the Weſt, or South Weſt. TE 
2. And as it now ſtands, againſt 44d. 3om in the Line 
of dines on the outſide Piece, is 68.4 Leagues in the Line 


of Numbers, on the middle Piece, which is the Departure 
tom the Vleridian. 


fu . 
The D Hance run, and the Departure from „ being 
given, to find The Courſe and Difference of Latitude, 
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3 fo that the Ship hath croſled the Equator, 


8 
A from the Meridian to the Sine of the Courſe. 


and Eaſt frem 1d. 19m. South Latitude, until her Depar- 


what Latitude is ſhe in? 


Degrees, to 323 Minutes, the 


Latitude ſailed from i S * 3 


— 
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the Diſtance failed is to Radius; ſo is the Departure 


2. As Radius is to the Diſtance ſailed, ſo is the Sine 
Complement of the Courſe, to the Difference of Latitude. 
Example. A Ship fails 354 Minutes between the North 


ture from the Meridian be 150m. what is ber Courſe, and 


1. As 354 Minutes is to Sine god. ſo is 150 Minutes to 
Sine * o that the Courſe is N. Eaſtward, or NNE, 
a quarter Eaſt. 1 

2. As S. god. Degrees is to 354 Minutes, ſo is Sine 65 
ifference of Latitude. 

ah M. 
: 19 South 
The Difference of Lat. 323 Minutes, or oy 23 North 


Zubſtracted, 


gives the Latitude the Ship! is in 4: 04 North 


- 


CASE VI. 


The Difference of Latitude and Departure from the Meridian 
being given, to find the Courſe and Diſtance run. 


To do this, theſe are the Proportions : | 


s the Difference of Latitude is to the Departure 
from the Meridian, ſo is Radius to the Tangent. 
of the Courſe: 
2. As the Sine of the Courſe is to the Departure from 
the Meridian, ſo is Radius to the Diſtance failed. 
Example. Sailing between the North and Weſt, from a 
Port in 1d. 50m. South Latitude, and then arriving at 
another Port which is in 3d. 8m. North Latitude, and 209 
Minutes to the Weſtwad of the firſt Port. I demand the 
Courſe and Diftance from the firſt Port to the ſecond, 


2 D. M 
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Latitude of the firſt Port - - 1: 59 South 
Latitude of the ſecond Port - = 3: 8 North 


Added gives the Difference of Latitude 5 : 07 or 3o7m. 


1. As 307 Min. is to 209 Min. ſo is Tangent 45 Deg. 


to Tangent 34 Deg. 15 Min, the Courſe North Weſtward, 
or NW. by N. neareſt, e 


2. As 8. 34 Degrees 15 Minutes is to 209 Minutes, ſo 
linutes, the Diftance between the 


is 8 go Degrees to 307 
two Ports. 


7. By Gunter with Compaſſes, thus: 6 
1. The Extent from 307 Min. to 209 Min. on the Line 


of Numbers will reach from 45 Deg. on the Line of Tan- 
gents (that now being the Radius) to 34 Degrees 15 Min. 
on the ſame Line of Tangents, which is the Courſe from 


the Meridian. | > 
Nite, When the Difference of Latitude is greateſt, the 
Courſe is leſs than 45 Degrees from the Meridian. 
hut when the Departure from the Meridian is greateſt, 
the Courſe is more than 45 Degrees from the Meridian. 
2. The ſecond Canon or Proportion for the Diſtance 
run, is wrought as in the ſecond and third Caſe, in Pages 
210 and 211. ; 


2. By the Shding Gunter, thus : 


1. In this Caſe place the middle Piece in fuch a Manner, 


that a Tangent Line may ſlide againſt a Tangent Line, 


and alſo Numbers againſt Numbers: Then bring 30 


Min. on the Line of Numbers on the middle Piece, againſt 
209 Min. on the Line of Numbers on the outſide Piece, and 
againſt 45 Degrees on the Line of Tangents, on the middle 


Piece, will be 34 Degrees 15 Minutes on the Tangents on 


the outſide Piece, which-is the Courſe required. | 
2. For the Diſtance, the Manner of working is the ſame 
as has been ſhewn in Caſes Firft, Second, and Third. 27 
N n i r 5 
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. Courſe, as S. 8 Pcs, is to 75, ſo i 8. 
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To reſol de a Traverſe by Gunter's Scale. 5 
Example 1. A Ship in 40 Degrees North Latitude, and 


5 Degrees 14 Minutes Weſt Longitude, fails firſt S. E. by 


§. 68 Minutes, then 8. W. by W. 55 Minutes, and then 
WN. W. 75 Minutes: I demand the Courſe and Diſtance 


Longitude ſhe is in ? 
To do this, Firſt find the Difference of Latitude and 


Departure from the Meridian, for each ſeveral Courſe, as 

directed in Caſe I. of Plane Sailing, in Pages 208 and 209. 
2, Collect the ſeveral Differences of Latitude into two 
Sums, v:z. the Northing into one, and the Southing into 
another, and in like Manner the ſeveral Departures either 


Eaſt or Weſt, taking the Difference of the Northing and 


\ 


from the firſt Place of Departure, and what Latitude and 


P ˙]²ü TT ADDED 3. TN: DT EET PPE AEST ROT IP E 2- i IE STE > 


3 
2 8 1 
: 


Southing, for the Difference of Latitude, and the Differ- i 


3. Having now the Difference of Latitude and the De- 


parture from the Meridian known, the Courſe and Diſ- 


tance may be found by the Sixth Caſe of Plane Sailing, in 
Pages 213 and 214. „ i 


* r 


ence of the Eaſting and Weſting for the Departure from 
the Meridian. „ . 5 Fe 


4. The Difference of Longitude may be found by this ; 


Proportion. 


As the Sine Complement of the middle Latitude is to 


the Departure from the Meridian, ſo is Radius to the 


Difference of Longitude. See the Work following. 


CCC 

8 Hohes 9 95 1 685 ly in 8. 5 to 5678 Sing 
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F 6 to 69 53 W. ing 
2 to 28 74 N. ing 
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— „— 
* 


3 Diff. .. Departure. | 
Courſes. Diſt. North | South Eaſt | Weſt” 
£5 2.22. 4. ER Bol $08.1. 37-81]: | 
PES. X. — EI 
3. N. L 4-7-1]. 00-3 
1 28-7 | 87.1 37.8 | 115.0 | 


Py 


Diff. Er. 58-4 BY .. Dep 


Nes 


Weſt, that is, S. W. three quarters W. almoſt; And again, 
As 8. 52d. 54m. is to min. 77.2. ſo is 8, god. to 96.8 
E 28 the Diſtance from the firſt Place of Departure. 


SM. 


Latitude failed from - - - - = 40: 00 North; 


The Diff. of Latitude min. 58.4 or oo : 58 Southerly ; 


SubſtraQted, gives the at. the Ship is isin n 39 : 02 North ; 


Therefore the middle Latitude 1 is - 39 3 
Subſtracted from - - - - 90: 0 


Gives the Comp. of the middle Lat. 50 : 29 


4. As S. 50d. 29m. is to Min. 77. 2, ſo is 8. god, to 


101. im. the Difference of Longitude. 


D. . 
The Longitude ſailed from 1 is: O5 : 14 Weſt. 
T he Difference of Longitude » - Or 1 WIG Weſt, oy 
Added, gives = Longit. the Ship i is in nob: 55 55 Weſt. 


Exoomple 2. A Ship in 41d. 30m. North Latitude, and 


10d. 20m. Eaſt W ſails theſe ng Courſes and 


Diete, yiz, 8. E. by 8. 52 Minutes, th gen S. S. W. 
z min, 


5 Then; as Min. 58.4 is to Min. 77.2, ſo is T. 45d. | 
to T. 52d. 54m. the Courſe from the South towards the 
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53 Minutes, E. by N. 47 Minutes, N. by E. half E. 35 
Hates, NNW. a quarter W. 47 Min. WNW. 73 Min. 
I demand the Courſe and Diſtance from the firſt Place of 
Departure, alſo the Latitude and Longitude the Ship is in? 


4 I. For the doing of which, obſerve the following Work. 


M. Points. M. 

| V 7 . 12 15 
| wy + F | bn be 8 
- Dn 
3 } Courſe, 268.8 Pts. isto T ? ſoisS, 0 i bay 10.2E, 
V $21 4 . 
. ; l 7.4 W. 
6 e , Þe Fa 3 3 5 27.9 N. 


2. Then, to collect the ſeveral Northings, Southings, 


Eaſtings, and Weſtings into one, ſee the following Table; 
whereby you have the Difference of Latitude and Depar- 


ture from the Meridian. 


x 8 | Diff. Lat. 5 Departure Th, b 
| Courſes. Diſt. North South Fat Wer 
8. E. hy S. — JOY 4 43.2 28.9 13 

9. 9. W. 63 . 24. 

Baſt by North z 22 | 461! oo 

by. R [35] 335] -} 102]: | 

TNF ee 

W. N. W. 7270 T 675 

113.1 [101.4 85.2 | 111.6 | 

3 „„ ĩðͤ ONES 
Difference Latitude 11.7 Departure | 26 4 | 


| 
5 
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2 a, 


ture from the Meridian known, the direct Courſe "and ff F 


| becauſe the North and Weſt Columns are the greateſt. 
tance ſay, ic | 


. ſailed fm . 41 i 30 | 
The Difference of Latitude m. IT. * or OO: 12 North NY 


| Added, gives the Lat. the Ship i i in ry a North I 


Subſtracted from - - - - - - - - - 90:00 
Gives > Comp: of the Middle Latitude 


8 
min. the Difference of Longitude. K 1 
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Now, having the Difference of Latitude and Depar- 1 
Diftance is thus found, 4 
As 11.7 Minutes is to 26.4 Minutes, fo is T. 4d. to | 
T. 66d. o6m. the Courſe North Wefterly, or W. N. W. 


Here obſerve the Courſe is more than 45 Degrees from 1 


the Meridian, becauſe the Departure is more than the Dif- 
| ference of Latitude, according to the Note in the 6th . 
Caſe of Plane Sailing, in Pag ge 214. Then for the Diſ- AF 
] 
/ 


As S. 66d. om. is to 26.4 Minutes, ſo is 90. Degrees 4 


„ Franks from the firſt Place of de- 
parting. 3: 


RR 
* 
„ 
3 . 


JJ ˙· - 415 36 


b 
— 
90 
W 
AY 
2 


K. „ e 0 


As 8. 44. 24m. is to 26.4 m. ſo is 8. e to 35 3 - 
D. M. "| 


The Longitude failed from is 1 10: 20 Eaſt | 


The Difference of Longitude 35 31 min. or 00 : 35 Weſt | 


— 


SubſtraR,, it gives the Long. the Ship i is in 0g : 4 Eaſt 


Rr mms no 
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wo ö i econdly, The Uſe of Gunter s Scale in Mercator's Sailing 
an 

"CA © KS: 1 


d. to 8 
W. Te Latitude and Longitude of two Places being given, ” 


. 3 fn the Gs and Diſtance between them. 
from 
Dif- e 1 demand the Gourk and Diſtance from the 


th Liard to Barbadoes? Latitudes and Longitudes of thoſe 


Diſ. 8 Flaces being ſuppoſed as follows: 

= d. m. 1 
grees 3 ars | 49 57 North ) 1 ö 5 14 W. 
f de. ; Barbadbes Plat ' 12 58 North } Long. 58 50 W. 


— — ORB — 


4 IThe Dif. of Lat. 36 59 South, Diff: Long 53 36 w. 
60 


forth | | 
4 Minute 22 19 "Minutes 32 6 
forth 3 


To anſwer the Queſtion, the Proportions are theſe, 


I. As the Meridional Difference of Latitude is to the 
Difference of Longitude, 0 is Radius to the Tangent of 
the Courſe. . 
2. As the Sine Conplenen of the Courſe is to the Dif- 
ference of Latitude, ſo is Radius to the Diſtance of the 
two Places. 
The Meridional Difference of Latitude is FUR found : 
Extend the Compaſſes on the Meridional Line, from 
one Latitude to the other; that Extent meaſured on the 
aft . bs prog Line (the next Line ad oining to the Meridio- 
8 bal yn marked EP.) gives the Waeridiona Difference of 
Latitu E. 
alt Thus the Extent from Latitude 40d. 57m. to Latitude 
12d. r on the firſt, being meaſured on the latter, is 
deg. 44 188 or 44d. 45m or 2685 Minutes, the Meridio- 
nal Piterence of Latitude: Then ſay, 


3 
1 
1 


. Ee -aanirac a 


mdiy, | | | 5 As 
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As 268 M. 1 7 216 M. . . 
Or, 3 733 715 3. v3 10 is T. 45d. to T. od. ogm. "8 
the Courſe from the South Weſtward, or S. W. 5 Degrees 1 
9 Minutes Weſterly: And again, -Y 
As S. 39d. 51m. is to 22 188 ſo is 8. god. to 3463m. 

Or, * I, 39d. SIM, is to 36d. +2 1886, ſo is Sine god. to 7 || 
57d. 188 or 57d. ws equal to 346 3 Minutes, 4 


CASE. 


Both Latitude and Curſe being given ; to find the Di Narce 3 | 
7 and Dum and SOON "3 


T he Proportions are theſe ; 


I. 4 the Sine Complement of the Courſe is to the 
| Difference of Latitude, &c. as before in the Second 
| Caſe of Plane-Sailing, to find the Diſtance and Departure 3 
from the Meridian, in Page 210. 1 


. As the Sine Complement of the middle Latitude is to . 
the Departure from the Meridian, foi is the Radius to the 
Difference of Longitude. 


Or thus; as the Sine Complement of the Courſe is to 
the Meridional Difference of Latitude, ſo is the Sine of the 
Courſe to the Difference of Longitude. 


Eleni Admit from the Lizard in 49 Deg. 57 Min. 
North Latitude, and Longitude 5d. 14m. Weſt. we made 
(when Leeway, Variation, &c. were allowed for) our 
Courſe to be South 39 Deg. Weſterly ; and then by Obſer- 
yation was in 44d. —_ North Latitude ; I demand hex 
Diſtance run, and what Longitude ſhe is in. 


to, 


m. 
ces 
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lin, 


Comp. of the Middle Latitude 


1. As 8. 51d. is to 299m. ſo is S. f wy 141 t „24e 


ade 


ſer- 


her 


at, 


Latitude by Obſervation - SR 44d. : 


; 5 1 


Subſtracted, is the Dif, of Lat. 04d, 
. 60 


3 The Middle Latitude i . 
Y Pubtraft %%% i). 


2 Minutes, the Difference of Longitude. 
tent from 49d. 57m. on the Meridian Lines 44d. 58m. 


or 444 Minutes, for the Meridional Difference of Lati- 


Added, gives the Longitude the Shin 4 is in 
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Laine ſailed 8 49d. : m. North 


58m. North 


— Wo—m—_ ——_—_ 


- 59m, Southerly, 


Minutes 200 ke: 
- 47d. : : 27m, 
god. : oom. 


__ 


2 — 


42d. : : 33m, 


39 
2. As 42d. 33m. is to 242 Minutes, ſo S. god. to 358 


meaſured on the Line of equal Parts is 7d. 15 or 7d. 24m. 


tude ; Then, 


As 51d. is to 444 Minutes, lo is 8. 394. to 358m. Or 


thus; 


As 299 Minutes is to 242 Minutes, ſo is 444 Minutes 
to 358 Minutes, as before; which is the Difference of Lon- 


gitude. f „ | 
The Longitude foiled from jm wt nn O5 © 14 Welt 


The Difference of Longitude 358 min. or - a5 : 58 Weſt 


ff - > 


£& AS © n 


Bath Latitude and Diſtance run being given, to find the Courſe 
and Difference of Longitude, 


To perform this, the Proportions are theſe, - 


; AS the Diſtance failed is to Radius, ſo is the Differ- 

> ence of Latitude to the Sine Complement of the 
Courſe, as in the fourth Caſe of Plane Sailing, in Page 
211, by which Caſe alſo you may find the Departure from 
the Meridian, or Meridian Diſtance. 


2. A 


221 


Or thus, the Ex- 


1: 12 Weſt 


'4 ; 
. — ron & = <= org 2223 — 8 882 — wp RE 2; = x ex 2 by 
. ens WR > I ore” 5 — — 
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| Longitude: Or thus + . 


to the Difference of Longitude. 


Latitude failed from is =: +" -  o64. South 
Latitude by Obſervation is *. 42d. South 


The middle Latitude is - - 44d. whoſe Comp. is 464. ©. | 


S. 53 Deg. 15 Min. the Complement of the Courſe ; ſo : 
N. E. by N. a Quarter E. And then again, 


: The Difference of Longitude 8 3 leag. or 4d. : qm. Eaſt | 
Subſtracted wands the Long. the Ship is in 2d. ; | 54m, Fatt | n 
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2. As the Sine Complement of the middle Latitude is 
to the Departure, ſo is the E to the Difference oi 


As the Difference of Latitude is to the Departure from 1 
the Meridian, ſo is the Meridional Difference of Latitude 


Example. A Ship in 46d. South Latitude, and *Y 15m. 3 
Weſt * itude, faiſs 100 Leagues North Eaſtward, and 3 
then by Obſervation is in Latitude 42d. South : I demand ; 
her Courle, Departure from the Meridian, and the Lon- 
gitude ſhe is in? <2 


n Dr tone 2 
F RE avaſt ang, 1" DRESS 
r, 552 5 . . 


1 


Subſtracted, gives the DA. of Lat 44. or 80 Leagues N, 


: 
1. As 100 Leagues is to 8. 90d. ſo is 80 Leagues to⸗ 


that the Courſe is 36 Deg. 45 Min. North Eaſtward, ar 


As S. god. is to 100 Leagues, ſo is S. 36d. 45m. to Go 
Leagues, the Departure from the Meridian, 

As S. 46 Deg. is to 60 Leagues, ſo is 8. go Deg. toll 
83 Leag. the Difference of Long ee Or thus: The 
Extent from 46d. to 42d. on the Meridional Line makes 

d. 78, or 110 Leagues on the equal Parts, which is the 
Nleridional Diff. of Latitude; and then 1 it is, 


5 5 


As 80 leag. is to bo leag. ſo is lie leg to 8 zleag.) ov F 
Or, as 4d. is to 3d. fo is 5d. 28 to 4d, * {dif long. | 
Longitude failed from is - - - < 1d. : 15m. Weſt 


CAS E 
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ide % C*AS E IV. | 


ce oi 
- Latitude and Departure from the Meridian being given, 
from} to oo the Courſe, Diftance run, and Der. Leng. 


tit del 
wy 1 H E Courſe and Diſtance run is found by the fixth g 


E Caſe of Plane Sailing in Page 213. 
15m. 2. The Difference of Longitude is found as in the 
„ and ſecond, third, or fourth Caſe in Mercator. f 
mand . Example. A Ship in 33 Degrees North Latitude, and 
Lon. 2 178 Degrees Weſt Longidbde, ſails South Weſtward until 
me has departed from the Meridian 58 Leagues, and then 
3 ſhe is in Latitude 28d. 36m. North, I demand her Courſe, 
7 Diſtance run, and what Longitude ſhe is in? 
3 „ 
2 Latitude failed from - >. $3.00 North 
s N. Latitude the Ship is in — 28 36 North 


846d. The Difference of Latitude 2 24 or 88 Leagues. 

ies to The middle Latitude is 30: 48 Comp. 59d. 12m. 

ſe; ſo 1. As 88 Leagues is to 58 Leagues, ſo is P. 45 Deg. 

d, ar to T. 33d. 20m. which is the Courſe South Weſterly, 
or SW. by 8. 15 

to 60 „2. As 8. 33d. 20m. is to 58 Lohan: ſo is 8. ne” to 

105 Leagues, the Diftance failed. _ 

eg. to 8 The Meridional Difference of Latitude 5 . 1868 0 

x 2 5 Deg. 9 Vin. or 103 Leagues is found as before = +68 vg 

makes 12M. 

. | {0 4. As} "7 Lon, Fs to 58 Leag. lis 8. 163 —_ ? to 

67 Leagues the Difference of Longitude. 

5. rt failed from - — - 178: o0 Weſt 

long. The Difference of Longitude 7 Leag. or 03: 21 Weſt 


We ( - > - - 58635 58 
Eaſt Which Subſtract from - - - - - = 360 : db 


Eaſt f Remainder 18 the Longitude the Ship is is in 1 78: 39 
8E | CASE 
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One Latitude, Courſe and Diflance run being given, to find 
I5ßbe other Latitude, and Difference of Longitude, 


1. T HE Difference of Latitude and Departure from 
: the Meridian is found by the firſt Caſe of Plane 
Sailing (in-Pages 208 and 209) and conſequently the other 
_ Latitude. 8 * 


2. The Difference of Longitude is found as before in the 
ſecond or third Caſe of Mercator. 
Example. If a Ship fails SE. by S. 120 Leagues from a 
Port in 53d. 30m. North Latitude, and 2d. 15m. Weſt 
Longitude, what Latitude and Longitude is ſhe in ? 
As S. 8 Points is to 120 Leagues, ſo is S. 5 Points to 


— — = . 

Ss — — 
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100 Leagues, the Difference of Latitude. : 
And as S. 8 Points is to 120 Leagues, ſo is S. 3 Points 
to 67 Leagues the Departure from the Meridian, 
8 BE, 1 
Latitude ſailed from - - - - 53: 30 North 
The Diff. of Latitude 100 Leagues, or- O5: 00 South 


2 — 


9 4 9 
i 
; F 
1: .- 3 
1 
in 
2 y 
14 * 
5 f 
By 4 4 ; 
„ 
14 
i) 
4 * 
. 
"A; \ 


Subſtracted, gives the Lat, the Ship is in 48 : 30 North 


And the middle Latitude is .-  - 1 Comp 39d. 
The Meridional Diff. Lat. is 8d. or 160 Leagues. 
AS. 49d; oe 5 > F+-$- god. 2 
As 0 100 Leag. N is to 67 Leag. ſo is} 160 Leag. c to 
107 Leagues the Difference of Longitude, 


Longitude failed from is - - 02:15 Weſt 
The Diff. of Longitude 107 Leagues, or O5 : 21 Eaſt 


” - _ ve - 2 - 
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Subſtracted, gives the Lopgitude ſhe is in 03 06 Eaſt 
So that the Ship hath croſled the firſt Meridian, 


CASE 


f Sis , 


Of a * 


1 F ages 
n 
2 


Difference of Longitude. 


Se Ld Ly eo !ͤ ˙² ͤÜmĩ³ ²ͥ— ? 32 
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CG” .A::S EV. 
Sailing i in a Parallel, io find the Difference if Longitude 


To do this, the Proportion is thus; 


As the Sine Complement of the (Parallel or) Latitude 
is to the Diſtance ſailed Eaſt or Weſt, ſo is Radius to 
the Difference of Longitude. 

Example. If a Ship fails Weſt 390 Minutes, in the La- 
titude of 50d. rom. and departs from 2d. 45m. Eaſt Lon- 
gitude, I demand what Longitude the Ship is now in? 

As S. 39d. 5om. is to 390m. ſo is 90d. to 010m, the 


225 


d. m. 


Longitude ſailed from, is —— 2: 45 Eaft 


= The Difference of Longit. bromin, 0 or — 10: 10 Welt. 


Subſtracted, ou the Long. the Ship i is in— 7:2 5 Welt 


CASE VII. 


The Dif: of Longitude 0 two Places in one Parallel or Lati- 
. tude being given, to find their Diſtance in that Parallel. 


T H E Proportion is thus; as Radius is to the Difference 


of Longitude, ſo is the Sine Complement of the La- 
titude to the Diſtance in that Parallel. 

Example 1. Suppoſe Cape St. Vincent in Perinyel id 

Cape Henry in Virginia, both in 37 Deg. North Latitude, 


and their Longitude as hereunder, what i is their Diſtance 
in that Parallel] ? 


Cape St. Vincent 1 Longitude [2 


o 06 Weſt. 
Cape Henry 


76 v7 Weſt. 


Subſtracted, gives the Diff. Long. 67 : 17 or 4037 Minutes 

Latitude of both Places is is nearly — — 37 Deg. North 
Subſtract from —— — go | 
Remains Complement of the 5 — 53 


a 
- "I 
At 1 
U : * 
CY 


_ will anſwer 


The Mariners Compaſs Reffied. 
2. As S. go Degrees is to S. 53 Degrees, ſo is 67 12 
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equal 10 67d. 17m. to 53 188 or 53d. 44m. or 3224m. the 


iſtance required. Or thus, 


2. As go Degrees is to 8. 5g Degrees, ſo is 4037 Minutes 


to 3224 m. the Diſtance in the Parallel, as above. 


ample 2. Suppoſe two Ships under the Equinoctial, 


100 Leagues aſunder, and each fails North till both come 


into Latitude 60 Degrees, how far are they now aſunder ? 


An wer » 50 Leagues. For CT | 
As 8. go Degrees is to 8. 30 Degrees, ſo is 100 Leagues 
to 50 Leagues, the Diſtance required. | 


CASE vm. 


To nd hau many Minutes or Miles make a Degree of Lon- 


gitude in any Parallel of Latitude. 
The R UL E. 


. 8 Radius is to the Sine Complement of the Latitude, 
1 ſo is bo Min. (a Degree on the Equinoctial) to the 
Minute s making a Degtee of Longitude in the Parallel de- 


ſired. 


Example. In the Latitude of .5o Degrees, I demand how 
many Minutes of Eaſting and Weſting make a Degree of 
Longitude ? Anfwer, 38 } Minutes. For, 5 
As S. go Deg. is to S8. 40 Deg. ſo is bo Min. to Min. 38. 5 
or 38 and a half, making one Degree of Longitude in 
Latitude 50 Degrees. 


This may be done by the Plane-Scale thus: 


Take the given Latitude from the Chords, and-meaſure 
it on the Line M. L. (which is Miles of Longitude) and it 
your Deſire : As, for Inſtance, take 50 Degrees 
from the Chords, and meaſure it on the Scale M, L. and it 
ſheweth 38 Min, and a half, the ſame as before. : 


VI. The 
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vi, The Uſe” if Gunter' s Scale i in Aſtronomy. 


PROBLEM I. The Sun's Place in the Ecliptic, and 


his greateſt Declination being given, to 88 his Right cen. 
fion and hreſent Declination. 


To perform this, obſerve the following Proportions : : 


1. A Radius is to the Sine Complement of the Sun 8 
greateſt Declination, ſo is the Tangent of the Lon- 


gitude r the neareſt Equinoctial Point) to the Tan- 


gent of his Right Aſcenſion from the ſaid Point. 
7 be Names and Characters of the 12 Si gn 5. 


Y Aries 2: a Libra | 

8 e, 1 * Scorpio 3 | 
= Came enn Sign . Cette, South Signs 
X Leo „ . Aquarius 5 
m Virgo 3 L Piſces j 


Note 1. The Sun's greateſt Declination i is 23 Degrees 
29 Minutes. 
Note 2. The beginning of Aries and Libra are the two 


 EquinoRtial Points. 


Note 3. This Proportion (above) finds the Sun's R ght 
Aſcenſion only when he is in the firſt Quarter of the Eclip- 


tic, that is, in Y, , n. But when he is in the ſecond 
Quarter, S8, N, M, ſubtract from 180 Deg. and when in 


, TL, and 7, add to it 180 Deg. and in the lat Quarter 
W, T, and 9c, ſubtract what is found by this Operation, 
from 360 Degrees, and you have the Sun's Right Aſcen- 


ſion from V, for any Place in the Ecliptic deſired. 


2. As Radius is to the Sine of the Sun's Longitude from 


the neareſt Equinoctial Point, ſo is the Sine of the Sun's 
greateſt Declination to the Sine of his preſent Declination. 


P 2 , 


— 
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Note, The Sun being in Y, 8, 1, S, G, and m, his 


Declination is North, but in , , T, W, . and MN, it 
W GEE; oh. 


85 . Example. 8 
When the Sun's Place in the Ecliptic is 8 24d. 15m. What | 
Is his Right Aſcenſion and Declination! 

The Sun being in 8 24 Degrees 15 Minutes, his Lon- 
gitude from the neareſt Equinoctial Point (being now the 
beginning of V) is 54 Degrees 15 Minutes, and the Com- 
plement of his greateſt Declination is always 66 Degrees 
31 Minutes. Then it folſo ms: 5 

I. As S. go Degrees is to S. 66 Degrees 31 Minutes, fo | 
is Tangent 54 Degrees 15 Minutes, to Tangent 51 Degrees 
52 Minutes, the Sun's Right Aſcenſion (from the begin- 

ing of Y) required. 5 | 


SK yy 25 Ve 
R 


I. By Gunter with Compaſſes. 
Ihe Extent from Sine go Degrees, to Sine 66 Degrees 
31 Minutes will reach from Tangent 54 Degrees 15 Mi- 
nutes, to Tangent 51 Degrees 52 Minutes, the Sun's Right 
Aſcenſion, „%% FP. 

By the Sliding Gunter. 

1. Let the middle Piece be ſo put in, that Sines may ſlide 
againſt Sines, and Tangents againſt Tangents. 

2. Then bring go Degrees in Sines (on the outſide Piece) 
againſt 66 Degrees 31 Minutes in Sines (on the middle Piece) 
then againſt 54 Deg. 15 Min. in Tangents (on the middle 

Piece) is 51 Deg. 52 Min. in Tangents (on the outſide 
Piece) the Right Aſcenſion as above. 35-4 : 
This Proportion being to be wrought on Sines and Tan- 

gents, jointly, I thought it neceſſary to expreſs the Manner 

of its en 7a on both Sorts of Gunters, that the Learner 


1 might ſee how it ues with the General Rule given at the 
heginning of this Diſcourſe of the Gunter in Pages 177 and 
Wn | 178, but ſhall wave it in the reſt, and only write the Pro- 
portion in Words and Figures, according to the particular 
Example as ſollows, for the Sun's Declination. 


2. As 


nation North, increaſing. 
PROBLEM I. 


The Latitude of a Place, and the Sun's Declination being 


given to find his Amplitude and Aſcenſional Difference, and 


conſequently his Riſing and Setting, and the Length of the 
Day and Night. 


To perform this Problem, the Proportions are theſe : 


FE ©: A* the Sine Complement of the Latitude is to Radius, 
ſo is the Sine of the Sun's Declination to the Sine 


of his Amplitude. 


Note, The Amplitude and Declination are always of one 


Kind ; that is, both North, or both South. 


2. As the T angent Complement of the Latitude is to the 
Tangent of the Sun's Declination, ſo is Radius to the 
* Sine of his Aſcenſional Difference. 
The Aſcenſional Difference (being reduced into 
Time, by eg 15 Degrees for one Hour, and then) 

ſub 


Note 1. 


added to, and racted from 6 Hours, the one is Sun- 
riſing, and the other Sun- ſetting. 

Note 2. If the Latitude and Declination are both North 
or both South, the Sun riſeth before, and ſets after Six of 


contrary. 
Note 3. If the Sun's riſing and ſetting be doubled ſeye- 


rally, the former is the Length of the Night, and the latter 


is t 0 Length of the Da 


Vote 4. By this Prob Me the Tables of Amplitudes and 
| Semidiurnal Arches, &c. in this Book were calculated. 
Example, The Latitude being 51 Deg. 32 Min. North, 
Sun's Declination 23 Deg. 29 Min. North, I demand his 
I 1 3 alſo his King, 3 


Amplitude and A 


Settin and Len ch of the Day and Night, SE 1400457 0 
1 S PF 3 Auf 
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2. As 8. 90 Degrees | is to S. 54 Deg. 15 Min. ſo is 8. 
23 Deg. 29 Min. to S. 18 Dep 52 Min. the Sun's Decli- 


the Clock; but if one be North and the other South, the | 


4 
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| d. m. on . m. 
| Anfw, Sun's Amplitude is 39 : 50 Aſcen. Dar 33 10 


Sun ſetting ] . 8: 13 Leng. of Day 16 : 26 
Suns riſing is Hours 8 32 73 Leng. of Night 7 34 
For (by the preceding Propörtions,) 
1. As d. 38d. 28m. is to S. god. ſo is S. 23 deg. 29 min, 
to 39 Deg. 50 Min. the Amplitude North, becauſe the De- 
clination is North, that is, the Sun riſeth Eaſt 9 Deg. 50 
Min. Northerly, and ſetteth Weſl 39d. 5om. ortherly 
2. As T. 38 Deg. 28 Min. is to T. 23 Deg. 29 
ſo is 8. go Deg, to S. 33 Deg. 10 Min. the Nee ee 
Difference, which being reduced into Time, is 2 Hours 
13 Minutes, and added to 6 Hours, is 8 Hours 13 Minutes 
for Sun: ſetting; which doubled is 16 Degrees, 26 Minutes, 
the Length of the Day. 
Again, 2 Hours 13 Minutes ſubſtracted from 6 Hours, i is 
3 Hours 47 Minutes for Sun-riſing ; which doubled is 7 
urs 34 Minutes, the Length of the Night. 


PROBLEM IIHI. 


| 2 The Lititnde of a Place, and the Sun's Declination being given; | 
=: i fond his Altitude and Azimuth at Six of the Cloth, 


To ſolve this; fay ; 


I. As Radius is to the Sine of the Latitude, ſo is the 
_ Sine of the Sun's Declination to the Sine of his 
: Altitude at Six of the Clock. 5 
2. As Radius is to the Sine Complement of the Ia 
tude, ſo is the Tangent of the Sun's Declination to the 
Tangent of his Azimuth (from the Eaſt or Weſt) at Six of 
the Glock. 
Nate, The Atimuth i is from the Faſt at Six i in the Morn- 
ing, ahd from the Weſt at Six in the Afternoon, Northerly; 5 
in North r but Southerly in South Latitude. 
Erkmpie. In 51d. 32m. North Latitude, the Sun's De- 
clination being 23d. 29m. North, what is his Altitude and 
Azimuth at Six of the Clock, 5 

Aiſun, 


* 
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| Anſwer, His Altitude is 18d. 11m. and his Azimuth Eaſt 
15d. 7m. Northerly, or 74d. 53m. North Eaſterly, or 


Weſterly ; For, 


1. As god. is to 8. 51d. 32m. ſo is 8. 23d. 29m. to 8. 18d. 
11m. the Altitude at Six of the Clock. 
2. As S. god. is to S. 38d. 28m. ſo is T. 23d. 20m. to T. 


15. o7m. the Azimuth at Six; that is, 74d. 53m. North |} 
_ Eaſterly at Six in the Morning, but North Weſterly i in the 
— (as by the preceding Proportions. ) 2 


PROBLEM IV. 


/ 5 The Latitude of a Place and Sun's Declination being given, 


to find his Altitude, and the Hour . the * en he is 
in Eaſt or Wit. 


To perform this, the Proportions are theſe; 


1. AS the Sine of the Latitude is to Radius, ſo is the Sine 
of the Sun's Declination to the Sine of its Altitude, | 


when Eaſt or Weſt, 


2. As the Tangent of the Latitude i is to the Tangent of 


the Sun's Deelination, ſo is Radius to the Sine of the Hour 3 
from Six of the Clock when he is Eaſt or Weſt. 


Note x. The Sun is Eaſt after Six in the Morning, but 


: Weſt before Six in the Afternoon. 


Note 2. The Hour found (by the laſt Proportion) vice 


reduced into Time (by allowing 15 Deg. to an Hour) and 
added to, or ſubtracted from 6, gives the Hour of the Day, 


when the Sun is Eaſt or Weſt. | 

Example. In Sid. 32m. North Latitude, the Sun's Decli- 

nation being 23d. 29m. North, what is his Altitude, and 
f che Be Day is it when he is in Eaſt or Weſt? 

Anſwer, His Altitude is 30d. 35m. and the Hour of 

the Da 1s 7h. 21 Min, Morning, when Eaſt, | 
Is Jh. zam. Afternoon, when Weſt, 

For (by the preceding e : E 

1. Ag9. g1d. 32 min. is to S. god. ſo is 8. 23d. 29m, 4 

8. 30d. 55m, the Sun' W when either Eaſt or Weſt. 

4 2. A 
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2. As T. 51d. 32m. is to T. 23d. 29m. ſo is S. god. to 
8. 20d. 11m. the Hour from Six; which makes 1 Hour 
21 Minutes, and added to 6, is 7h. 21m. but ſubſtracted 
from 6, is 4h. 39m. the former is the Time when the 
Sun is Eaſt in the Morning, and the latter the Time when 
he is Weſt in the Afternoon. F „ 
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PROBLEM v. 


HSuppoſing the Sun to be in the Equator or Eguinoctial (that is, 
to have no Declination) and the Latitude of a Place, and 
the Sun's Altitude to be given, to find his Azimuth, and the 
Hour of the Day. . 1 


This PROBLEM is thus performed; 


1. As the Tangent Complement of the Latitude is to the 
Fo Tangent of the Sun's Altitude, ſo is Radius to the 
Sine Complement of his Azimuth from the South in North 
Latitude, but from the North in South Latitude : Eafterly 
in the Forenoon ; and Weſterly in the Afternoon. 
2. As the Sine Complement of the Latitude is to Radius, 
ſo is the Sine of the Sun's Altitude to the Sine Compli- 
ment of the Hour from Noon. „ we | 
Example. In 514d. 3am. North Latitude, the Sun having 
no Declination, and his Alt. being 21d. 50m. in the Fore- 
noon, I demand his Azimuth and the Hour of the Day? 
Anſio. His Azimuth is South 59d. 45m. Eaſterly, that 
is, the Sun is upon the 8. E. by E. a quarter E. Point of 
the Compaſs, and the Hour of the Day is Hours 8.27 Mi- 
nutes Morning. For (by the above Proportions) 
I. As T. 38d. 28m. is to T. 21d. som. ſo is S. god. 
to S. 3od. 15m. whoſe Complement is 59d. 45m. is the 
Sul's Azimuth regu. oo OODES Gord nf,” 
I. As S. 38 Deg. 28 Min. is to 8, go Deg. fo is 8. 21 
Dep. 50 Min. to S. 36 Deg. 50 Min. whoſe Complement 
is 53 Deg. 10 Min, or 3 Hours 33 Minutes, which r 
| | e 2 Mk 33 tractee 


| oh 


E 


O 


1908 


ty „ 
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tracted from 12, 18 8 Hours 27 Minutes, or r 27 Min. 


after 8 of the Clock in the DOE Ys the Time of the Day 
required. 


PROBL L E,M VI. 


The Latitude of a Place, the Sun's Declination and his Alti- 


tude being given, to find bis Azimuth, and the Hour of the 
Day. 


The Performance of this is as follows; 


| *T; T A K E the Complement of the Latitude, the Com- 


plement of the Sun's Altitude, and the Sun's Diſ- 
tance from the Pole (which is his Declination added to 90 
Deg. when the Latitude and Declination, are one North 
and the other South, but both being North or South-it is 


the Complement of the Declination, and add them toge- 
ther into one Sum. 


2. From half that Sum ſubtract (to find the Sun' s Azi- 
muth) the Sun's Diſtance from the Pole, but (to find the 
Hour) ſubtract the Complement of his Altitude, and note 
the Remainder, 

3. To find the Azimuth, you have theſe two Propor- 
tions following. 

Firſt, As Radius is to the Sine Complement of the Lati- 


tude, ſo is the Sine Complement of the Altitude to a 


fourth Sine, Then again, 1 
Secondly, As that fourth Sine is to the Sine of the half 
Sum, ſo is the Sine of the Remainder to a. fifth Sine; 
againſt which on the Line of verſed Sines is the Sun's 


Azimuth from the North in North Latitude, but from the 
South in South Latitude, 


4. To find the Hour, theſe are the two Proportions 


| which follow ; 


Firſt, As Radius is to the Sine Completncint of the Lati- 
tude, ſo is the Sine of the vun's Diſtance from the Pole to 


2 fourth Sine. 


Secondy, 


* 
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Secondly, As that fourth Sine is to the Sine of the half 
Sum, ſo is the Sine of the Remainder to a fifth Sine 
againſt which on the verſed Sines, is the Hour of the Day 

from Noon. 8 3 . ö 
Example. In 51 Deg. 30 Min. North Latitude, the Sun's2 | 
Declination being 15 D&. 10 Min. North, and his Altitude 1 
obſerved to be 11 Deg. 30 Min, I demand his Azimuth 


and Hour of the Day; | & 
„„ a d. m. d. m. 
„„ e ie 90.00 90,00 
Latitude 5x 30 orth Declinat. 15. 10 Nor. Alt. 11.30 


— — — 


Comp. Lat. 38 Zo Sun'sdiſt. from Pole). 50 Com. Alt. 78. 30 
Comp. Alt. 78 30 [Comp. Latitude 38.30 | 
Sun's Diſt.74 50 Comp. Altitude 78.30 


Sum is 191 gofSum is 191.50 f 
half Sum is 95 55 The half Sum is 95.53 * 
Remainder 21 o5|Remainder iS — 17.25 g 
Then to find the Azimuth ſay; 3 1 
x. As S. god. is to S. 38d. zom. ſo is Sine 78d. 3om. te - 
Sine 37d. 20m. the fourth Sine. a —_ 
2. As. 37d. 20m. is to S. 95d. 55m. fo is Sine 21d. 5m. 7 
to S. 36d. againſt which, on Verſed Sines is 80d. the Sun's 
Azimuth from the North Eaſterly, if in the Forenoon, but x 
North Weſterly in the Afternoon, 9 4 
And to find the Hour of the Day, it is thus; 5 
I. As Sine god. is to Sine 38d. 3om. ſo is Sine 74d. a 
50m. to Sine 37d. the fourth Sine. . 
2. As Sine 37d. is to Sine 95d. 55m. ſo is Sine 170. , 
25m. to Sine 29d. 40m. againſt which on the verſed : 
Sines, is god. 30m. or 6 Hours 2 Minutes, which is the Þ + 
Hour from Noon ; that is 58 Minutes after Five of the b 


Clock in the Morning, or two Minutes after Six in the 
Afternoon THE 


i an of an 
it is made 2 which may be either Box- wood N Braſs, 
or Silver. 
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T H E 
DESCRIPTION and USE of the 


Ri <0 TT V © 


Hs uſeful Inſtrument m 1550 of any Length, but 
it is commonly made one Foot ſix Inches, or two 


Feet long, to open with a Joint in the Middle like a Car- - 


penter's Rigs and one Inch and a Half or more in Breadth, 
hickneſs at Pleaſure, according to the Matter 


2. There are two Sorts of Sectors, known by the Names 


of Guriter's and Forſter's Sector, and ſometimes both put on 
one Inſtrument, that is Gunter's Sector put on one Side of 
it, and Forfer's on the other. 


3. The Lines. on Gunter's gector a are theſe, The Line of 
67 (marked at the End with L) Lines of Sines (marked 
D) n (marked Sup.) Solids, (marked Sol.) Line 
als, Line of Eguated OO, Line of Inſeribed 
Nodes . 
4. The Lines on Forſter's Sector are theſe Five, vis, 
The Line of Lines, or Equal Parts, Chords, Sines, Tangents, 
and Secants, each marked at the End with its Name, or firſt 
Letter of its Name. 


5. All Sefor-Lines or peaks meet at the Center of the _ © 


Head (where the Joint is) on the Left-hand, and from 


| thence are figured towards the Right, each being twiee re- 


peated ; that is, one on each Leg or Side of the Sector, 


anſwering one another. 


The Secfor is uſeful in Projection to reduce or to make 
a Scheme to any poſſible Ma We Alſo in Proportion, to 
work any ftated Canon, or PIs in Arithmetic, Geo- 
metry, Trigeveniziry, Navigation, Aſtronomy, &c. of which 
I will give a brief Account, yet ſo as the Learner may 
be informed how to employ them further, | 

1. The 
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2 . The Mariner s Compaſs Reti ed. 


1. The Uſe of the Sector Lines for Projetion, 


| 1 N proj ection it is often required to enlarge or diminiſh 
the Scale, that the Draught deſigned may be of its deſired 
Magnitude; in doing of which are uſed Lateral and Parallel 
Diſtances, or Extents of the Compaſles ; and to avoid a 
needleſs Repetition of the ſame Things, take once for all 
| What is meant by a Lateral, and Parallel Diſtance, or Ex- 
tent of the Compaſſes. 


1. As Lateral Diſtance (in any Lie: or Sale) js the Ex- 
tent or Diſtance taken on the ſame Line, on # he ſame 
Side or Leg of the Sector from the Deginoing thereof, to 
any Nader therein deſired. 


As for Example; the Lateral Sine of 30 Degrees is the 
Diſtance of 30 from the beginning of the Line of Sines; 
and ſo it is in the Line of ay Parts, Chords, 'T angents, 
Secants, Ee. 4 


2. A Parallel Diſtance (in any Line or Scale on the Sec- 
tor) is the Extent or Diſtance, taken acroſs from any Num- 
ber in any Line on one Leg of the Sector to the like Num- 
ber in the like Line on the other Leg of the Sector. 


Or the neareſt Diſtance from any Number on ane Leg 
(taken acroſs) to the like N W of the Line on whe 
other Leg of the Sector. 


As for Example: The Parallel Sine of 30 Degrees: is 
(ſuppoſing the Sector opened to any Angle) the Diſtance 
from 30 in the Line of Sines on one Leg of the Sector, to 
30 deg. in the Line of Sines on the other Leg. 


8 the neareſt Diſtance from 30 in the Line of Sines on 
one Leg, to 3o in the Lines of Sines (that is to ſay) the 
Line ifiog from the Center of the (Joins or Head) on 


7 


the other Leg, is the Parallel Sine of 30 Degrees, In 
like Manner it is done in any other Line or Scale, 


This being underſtood, the enlarging or diminiſhing any 
of the Sines, or the Gndias a Chord, Sine, Tangent, or 
Secant, to any propoſed Radius, will not be difficult ; 
I |: 
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and for the Learner's further Information take this Gene- 


ral Rule. NE: 


I. To find the Chord, Sine, Tangent, and Secant, &c. to any 
| | Radius (greater or leſs) propoſed. 5 


The General RU LE is thus; 


1. Take the propoſed Radius in the Compaſſes, and 
make it a Parallel on the Sector in the Radius of any one 
Line, that is, open the Sector till the propoſed Radius in 
the Compaſſes, be a Parallel Chord of 60 Degrees in the 
Line of Chords; or a Parallel Sine of go Degrees in the 
Line of Sines; or a Parallel Tangent of 45 Degrees in the 
Line of Tangents; or a Parallel Secant of o Degrees in 
the Line of Secants ; for the Chord of 60, Sine of go, 
Tangent of 45, and Secant of o Degrees are equal, and 
each equal to Radius. 

2. The Sector being kept at that opened Diſtance, or 
Angle, the Parallel Diſtance in any Line will be a Lateral 
Diſtance on a like Line to the propoſed Radius, that is, 
a Parallel Chord of 10, 20, 30, &c. is the Chord of 10, 


20, 30, Cc. to the propoſed Radius; alſo a Parallel Sine, 


Tangent and Secant of 20, 30, 40, Cc. is the Sine 
Tangent and Secant of 20, 30, 40, Cc. to the aforeſaid 
Radius. 99 


II. The Uſe of the Sector in working Proportions, 


Uppoſing the Learner underſtands how to take a Lateral 

Diſtance on the Line of Lines (otherwiſe called Equal 
Parts) on the Chords, Sines, &c. and to apply them parallel 
in au Time on the Sector, the working of a Proportion 
is thus: „ 


A General Rule to work by the Secter. 


1. Take the Second Term Lateral (that is, from the 
Beginning of the Line to the propoſed ſecond Term) 
and opening the Sector, apply that Extent Parallel (that 
: | 4 


—— 
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is acroſs) i in the firſt T erm ; then ſtay the Sector at this 4 
Parallel Extent. Te 

2. Take the Parallel Diflazes of the third Term, and fall 
(meaſure it Laterally, and it gives the fourth Term ſought is 3 
or required, is t 

Or briefer thus : As the Lateral ſecond Term is to the 0 
Parallel firſt Term; ſo is the Parallel third Term to the 
Lateral fourth Term. 


This one Rule is ſufficient for any Proportion whatever, 
and will I" ſo by a few Examples. 85 


PROB. I. To muiph bythe Line of Lines on th Sd. 


The Proportion is, 


| A < is a the Multiplier, fo is the Multiplicand to | Fe 


the Product. ; pol 
Example. What i is the Product of 8 multiplied by 41 _—_ 
wr. 

| The Analogy, or Proportion i is this; is! 


As 1 is to 4, ſo is 8 to the Product . thus bound by i 
the Sector, and general Rule aforeſaid. BF 
1. On the Line of Lines, (that is the Line of Equal : To 
Parts) take the ſecond Term 4 Lateral, that is, from tjge * 

Center of the Joint, and the Beginning of the Line to 4 = 
in the ſame Line. 

2. Open the Sector till you fit the err. Lateral) D 
Diſtance i in the Compaſſes in the Parallel of 1 and 1, or ro 
and 10, that is, ſet it over from 10 to 10 at the End of 
the ſame Line, and now being counted for 1 and 1, the 


firſt Term keep the Sector juſt at that Angle or Opening. w 
3. The Parallel Diſtance of the third Term 8, that is, Pr 
from 8 to. 8 taken acroſs from one Leg to the other in the 
ſaid Line of Lines, and meaſured Laterally (that is, from fei 
the beginning of the Line towards the End) reacheth to 22 
32 the fourth Term, which is the Product of 8 multiplied C 


As 


_— 


dy 4. Or ſhorter, thus ; 
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As the ſecond Term & (Laterally taken) is to the firſt 

Term 10 (parallely ſet) ſo is the third Term . Pa- 

| rallel) 8, to the fourth Term (meaſured Laterally) which 

| is 32, the Product as above, Or thus, As the Lanes) 8, 

is to the Parallel 10, counted for 1, fo is the Parallel 45 
to the Lateral 32, as above. 


PROBLEM u. 
i To divide by the Line of Lines on the Sector. 
= The Analogy, or Proportion, is thus: 


. © AS. the Diviſor is to 1. , ſo is the Dividend to the Quo- 

tient. Or thus; 
As the Diviſor is to the Dividend, ſo is 1 to the Quotient, 
) Example 1. How many Square Vards are in 36 Square 

» © Feet? Anſwer, 4 Square Yards, For (by the * e. Pro- 
; portions, ) fe 
As 9 is to 1, ſo is 36 to the Quotient 4 : Thus to be 
| wrought by the Sector; As Lateral 1 is to Parallel g, 10 
is Parallel 36 to Lateral 4, the Vards required. 


i 
* 1 
1 
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5  _ PROBLEM HI. 
1 ; To work the Rule of Three by the Line of Lines on . Sector; 
e © or unto three Numbers given, to feud a fourth in Geometric 
4 | Proportion, 

The 3 is, 


o PR: the firſt Term is to the ſecond Term, ſo is the third 

; Term to the fourth required. 
e Example 1. If the Diameter of a Circle be 14 Inches, 
: what i is the Circumference ? Anſwer 44 inches, For, by the 
„Proportion is thus; 
e © As7 is to 22, ſo is the Diameter 14 to 44 che Circum- 
n | ference required; by the Sector thus wrought, as Lateral 
o 22, is to Parallel 7, ſo is Parallel 14, to Lateral 44.5 the 
: Circumference of a Circle whoſe Diameter is 14. 
Example 
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Example 2. If a Plank or Board be 1 5 Inches broad, and 
20 Feet long, how many Feet are in it? Anſwer, 25 Feet ; 


For the Proportion is this; 7 | 

185 As 12 fs to 15 the Breadth, ſo is 20 the Length, to 25 

Feet, the Content of the Board: And by the Sector thus, 

as Lateral 15 is to Parallel 12, ſo is Parallel 20, to Lateral 
25 Feet, the Content of the Plank. 


PRO B. IV. The Uſe of the Sector in Plane- Sailing. 


Example 1. A Ship in 42d. 10m. North Latitude, fails 
NE. by N. 104 Leagues; I demand the Latitude ſhe is in, 
and her Departure from the Meridian? ae as 7 


The Proportions are theſe; 

1. As Radius is to the Diſtance ſailed, ſo is the Sine 
of the Courſe to the Departure from the Meridian. That 
is by the Sector, thus; As Lateral 104 Leagues (on the 
Line of Lines) is to Parallel Sine of go Degrees, ſo is 
Parallel Sine of 33 Degrees 45 Minutes (the Degrees of the 
Courſe from the Meridian) to Lateral 58 Leagues (on the 
Line of Lines) the Departure from the Meridian. 


Note, If 104 Leagues taken Lateral, be troubleſome to 
fit Parallel in the Sine of go Degrees, then take its half, or 
quarter laterally, and its Anſwer will be accordingly its half 
or quarter: As here, if you take 52 the half of 104 Lede, 
the Anſwer will be 29, whoſe double is 58 for the Depar- 
ture from the Meridian, as before. | 1 
2. As Radius is to the Diſtance failed, fo is Sine Com- 
plement of the Courſe to the Difference of Latitude. 


By the Sector thus 1 


As Lateral 104 Leagues is to the Parallel Sine of go 
Deg. ſo is Parallel Sine of 56 Deg. 15 Min. to the Lateral 
87 Leagues, the Difference of Latitude; by which you 
may find the Latitude the Ship is in, as before, in the Uſe 
of the Gunter, in Pages 209 and 210. 10 

. ; Example 


vo 


WW FP 


GW oY ww 


8 


5 between the Equator and a Parallel : 
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Example 2. A Ship ſails South Eaſterly *till her Difference 


of Latitude be 275 Minutes, and the Departure from the 
Meridian 412 Minutes, I demand her Courſe and Diſt- 
ance failed ? 


The Proportions ate theſe; 


1. As the Difference of Latitude, is to the Departure; 


ſo is Radius, to the Tangent of the Courſe; That is, 
By the Sector thus: 


As Lateral 412 Minutes, is to Parallel 275 Minutes; V 


ſo is Parallel Tangent of 45d. (that being Radius now) 
to Lateral Tangent of 56d. 15m. the Courſe from the 
Meridian, which makes SE. by E. 

2. As the Sine of the Courſe, is to the B ſo is 
8 to the Diſtance failed. 


By the Sector thus : 
As Lateral 412 min, 1s to Parallel Sine 56 deg. 15 min. 


ſo is Parallel Sine of go deg. (that now being Radius) to 


Lateral 495 min. the Diſtance failed 


After this Manner may any Proportion be wrought by 
the , which J leave for the Learner' 8 8 88 5 


The Uk of the following T ABLES of Latitudes' 
and Longitudes. 


] Atitude and Lonaitade are two primary affections of 


the Earth: By the Help of theſe two, the- Geographer 
endeavours to repreſent the Parts of the Earth, that they 
may keep ſymmetry and Proportion with the Whole. 
Latitude is an Arch of the Meridian, comprehended 
But Longitude is an 
Arch of the Equator, intercepted between the Meridian 
a London, in the following Tables, and the Meridian of 
other Place, 
"Yar the exact ſettling of Latitude, we have many abſo- 
lute Helps ; dut to determine the Longitude of a Meridian, 
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and more eſpecially the Longitude of a Place at Sea, i: 


that which hath, and ſtill wearies the greateſt Maſters ot 


Geography, 

I have endeavoured to ſettle the Longitude with as 
much Exactneſs as poſſibly I could : For F no: only cal 
culated according to the Latitude and Meridian Diſtance of 
each Place from the Meridian of London, which Meridian 
Diſtance I obtained from the exacteſt geographical Charts 


extant, but I conſulted the Reckonings « of fe Itul Mariners, 


and When I found any Difference, I adjuſted it both AC- 


5 cording to Art and Reaſon. 


As for Inſtance; I had from able Mariners, upon their 
long Experience, the Meridian Diſtance from Barbadoes 
to the Lizard: According to which I have ſettled the Lon- 
gitude of all the eminent Places in the Weſt Indies. 

And for the ſetling of the Longitudes of Places in the 
Eaft-Indies, I conſulted Obſervations of Eclipſes, both 
ancient and modern; as in Page 161 Harmonicon Cceleſte, 
the Difference of Meridians between Goa and London is 
th. 48m. and Malacca and London, bh. 49m. My fy 
hath the former of theſe 5d. 58m. and the latter 6h. 
The Difference between my Tables and the former of 


theſe Qbſervations is 10m. and of the latter 4m, which 


Difference may be bore withal. 

„ If the Reader conliders the Time, being in 1664, 
& with the great Labour and Pains (to my Knowledge, 
£ being then his Servant) the Author beſtowed and ex- 
T pended in compiling this Work, the Performance may 
cc juſtly be looked upon as then the beſt of its Kind. 

* Bot ſince that Time there have been better Helps 

* new Diſcoveries made, and new Places found out; the 
BY er, at the Requeſt of the Bookſellers, and out of 
6 Reſpect to the deceaſed Author, but moſt of all for the 
v7 pubſick Good, hath made ſuch Amendments herein as 
„were poſſible, by comparing of the beſt Obſervations, 
Tables, Charts, Maps, and Sca Journals he was able to 


+ procure; ſo that it 7 be concluded theſe Tables are 
f 62 the 


= 

5 
5 
27 


G oa a av. 


[0 8] — (noe Wl 


te the trueſt, or come in general, neareſt the Truth of any 
&« extant in our Language; not that they are ſo exact in 
every particular Place, as to need no Amendment. in 
Time, but with Reſpect to the preſent Help they are ſo. 

„And now I could wiſh, that either Authority would 
&« order, or that all Perſons concerned in con ructing 
« Tables, Charts, and Maps, would mutually unite in - 
<« fixed Meridian where to begin Longitude, 

For, although Longitude may be begun at any Meri- 
e dian, yet the & 
„e dian in all our Navigation Books and Charts, would 
render the Study and Practice of Navigation much 
„ more pleaſant and eaſy than now it is: Such various 
& Beginnings and Countings of Longitudes occaſion ſome 
to ſtumble, others to miſtake, and ſome to condemn all 
&« to be falſe, by not conſidering the ſeveral Meridians 


„ made Uſe of, which ſuch a wiſhed-for Union would 
de prevent. oy 


gut this is not kely to be in my Time, who am 
&« ſo near the Grave; yet ſhould it be ſet on Foot while 
Jam on this fide the other World, my beſt Perform- 
«* ances ſhould not be wanting to promote it, and ſhould 


© count all my ſpare Hours from neceſſary Preparations 


for my Jaſt End, well ſpent in ſuch an uſeful and public 
© Good,” 


Note 1. I do begin the Longitude (in my Tables) at 
the Meridian of London, and increaſing it an both Sides 


the ſaid Meridian; that is to ſay, both Eaſtward and Weſt- 


ward, and end in 180 Degrees the oppoſite Meridian, 


2. Therefore (according to this Account) all Places 


on the Eaſt Side of the Meridian of London lie in Eaſt 
| Longitude; and, on the contrary, all on the Weſt Side 


of it Jie | in Weſt Lon itude, 
lf a Ship be in Paſt Longitude, failing to the Faſt- 


ward, the Longitude increaſeth; but failing to the Weſt- 


wow. the Longitude decreaſeth. 


Q 2 4. And 
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onvenience of it beginning at one Meri- 


* — 

5 1 0 CANT f ** * Bd * — —̃ = r 
r 8 * . FE IR T ** * 0 

— "PF Soon 2 * A AI, Ac at — > 

ECARDS «wen — * nr ee . — : 1 
— go 1 bo * Pe gr o—_— —— - — 1 ——— — — — 
r > = — — 2 — 
1 : _ | . — 
l. — th 8 ** bo os aw —_— N - l f — ——— e 


—— —7 
2 -- 
—— 


2 ' So" ANY 
wor, 
2 


— a 1 . 
2 * — 

PA 
— 


$44 The Mariner's Compaſs Refified. 


4. And on the contrary, if a Ship be in Weſt Longitude 
failing to the Weſtward, the Longitude increaſeth, and 
failing to the Eaſtward, it decreaſeth. 5 8 

5. Take Notice, that all Places in Eaſt Longitude, the 


Sun cometh on their Meridian before he cometh on the 
Meridian of London. As thus; if a Place lie in 15 deg. 


Eaft Longitude, the Sun cometh one Hour ſooner to the 
Meridian there, than he doth to the Meridian of London: 
Tf in zo deg. Eaſt Longitude, than two Hours ſooner ; if 
45 deg. three Hours ſooner ; if 60 Degrees four Hours 
ſooner; if 75 deg. five Hours ſooner ; if go deg. fix Hours 
ſooner; if 105 deg. ſeven Hours ſooner; and fo you may 


reckon for any other Longitude. But on the contrary, all 


thoſe Places that lie in Weſt Longitude, the Sun or Star 
cometh on their Meridian after they are paſt the Meridian 


of London. 1 


To find the Difference of Longitude between any two 


Places. 


1 F both Places be in Eaſt Longitude, or both in Weſt 
Longitude, ſubtract the leſs Longitude from the greater, 


the Remainder is the Difference of Longitude. 


If one Place be in Eaſt Longitude, and the other in Weſt 
Longitude, add them both together, and their Sum is the 


Difference of Longitude, if it exceed not 180 deg. but 
when the Sum doth exceed 180 deg. ſubtract it from 360 
deg. and the Remainder is the Difference of Lengitude 


required. 


Note, That the Longitudes of Places, tabulated in Mr. 
COLSON's Mariner's New Calendar, heretofore eſti- 
mated from the Meridian of the Lizard, are in the laſt 
Edition of that Book, reduced to the Meridian of London. 
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42 TABLE containing the Chief Horbeurs, Ha: 
5 lands and iſlands in the World,and ſbewing their| 
Latitude and Longitude : Begining the ſaid Lon- 
gitude at the Meridian of London. | 
; 1 . — wa 3 — . | 
[ The Sea- Coaſt of Greenlan& 
Names of Places. PTY Latitude | 
* 85 , I _ 
IJ Acluits Headland — — 79 47 o TI | 
| Fair Foreland : 5 18 jlo 50 ! 
Cape Ccld, the North-end of „ 
| Charles Iſland — 9 4 
Black Point, South-end of 1 it 78 43 [19 33 | 
Dear Sound —579 15 2 40 
Foul Sound e ee ee. 28 112. 50 
[Bell Sound.ya . — 577 15 h 40 
| {Horn Sound — 576 41213 368 
Point Look ou. —— 76 25 85 345 
Helies Sound — —78 5,5 El 509 
[Cape Barcan, or Barcam— — 78 15 FZ 1183 
Cape Blanco —— — 7 55 20 108 
Pucks Cove 77 3 Aa 108 
Negro Point ae an ſ 70.56 *123 30 8 
Hope Iſland 75 i 40 þ 
[Cherry Iſland, or Bear "RP DES 74 30 lis 4 
ce Point, or Cape Deſire 77 40 6 1% 
Admiralty Iſland 75 o, 54 50 
| Langeneſs | — 74 40 153 35 | 
Croſs Point — —72 oo 563 12 
Fretum 8 — — 70 oo ꝶ 6 20 
Colgoyen Ifle — ———— nn — — 69 OO 145 OO 1 
Cape Candenoſe - — ,, 35 
_ [Cape Barſo — — . 66 | 0”. 


WT” 
WS 


4 "On. - * —_— 


> be 1 Mariner 5 « Compaſs Nad. 


The Coaſts from Archangel to the Naze of Norway. 


LY 


Latitude 


; | | | | Congitinle 
8 Names of Places. 1D. M. D. M. 
; banged — — 64 34 38 00 
Cape Grace, or Cape Bona Fortin 56 00 35 30 
Cape Gallant, or Sweetnoſe 68 10 34 40 
Kildurn Iſlanßd 69 30 [31 20 
River Kola Entrance — 69 10 31 og 
Fiſhers Iſland — 570 co 26 38 
North Cape 71 -. 23 223 s 
Tromſound Iſland 70 20819 oo 
Ulfland Sanien, South Weſt Point=—|69g 35 5113 ooEt] 
_ JLeeford, Weſt Point ——— 68 15 log 4008 
Werro, or Weroy iſland — — zz = 
Dronthem — > —— Yzo<jl 59 8 
Ranſdel » a — 63 15 o6 30 
North Point—— — 62 20 ſos 26 
IKatts Neſs, or Scuts Neſs South Point oi 4 103 38 
Hearle Iſland the South-end 150-40 03 38 
North Bergen —— 50 18 % 14- 
Bommel Iſland, North point —— 59 25 sos 40 
edde r | 58 og o 10 
aze of Norway ——_ 45 o/ 24 
\ afterland——— — 57 53 i | Wh 45 5 | 
| i 


Sea-] 
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| The Sea-Coaſts in the Sound, ,, 1 
Nabe of Þlices, Longitude| Latitüde | 
D. M. D. M. 
"= 5 2 : 1. NY, gt 7 
APCTWICK — — —5 1e 10 Þ 
| ] \ 99” ; oy 59 1 10 F. 
Anilew, or Chriſtiana — 59 40 lo 0 
Gottenberg — — =_ 7 o fi „ 
[Cape Kol — 565 30 2 13 
E tenbers | hn — 56 10 |12 30 
Valſterborn . ———— 55 28 3 3 8 
ee — —— — 5 oo his 12 Þ 
ee ERA 
[Oeland the | 1 ee PF 2] 
1 North end --—————ſ;7 20217 oo 
aer — ——ů — 683 40 S [18 20 ro | b 
. xd Ee 59 20818 80 8 
| Aboo — — — — — 00 — 40 121 10 8 
Raſeb 6 8 8 
{Raieborg —— — 60 28 2 22 3508. 
Borgo ; 5 o 40 8.126 00's! 
Pelting Sound — — — 0 32 26 56 
{Peterſburg | — ä—— 50 oo 30 25 | 
4R ay | 8 ö 9 ti 
| vel wy — 159 27 24 51 7 
Nargin Ifland — —ůä— 9 55 1 30 
Sybranneſs in Dagoo, or Dagerort 59 co ez co 
Arenſberg in Geſel Iſland 668 20 5 1 
Pai nav — —— — 568 30 55 
rag NE _ 57 55 [74 %% 
| — —— — — — — 57 00 3 65 OY : 
[ 
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| 5 The Sea- Coaſts i in the Sound, 


6 — 4 5 — 
| Names of Places. Latirde b. f. 
— 8 — 

—— ͤ K 7˙ 


[Der Meme !üł⸗ñũß7.! |; 4 [1 36 
8 e,, 4; BT. 
[Dantziec —— ———— 64 22 | 3 
eel — — — — 54 42D 19 08 
Gotland, the Neri E 
— — —— 658 3 8 50 
Gotland 1 — 1 30 2 18 30 ty 
Gotland, the South-end ——— ——|;7 ooS[i7 45 
= ———— 65 I 40 


Camin, or Hamin — — 4 10415, oo 8 
laſmond, or Rugen—————=—|;4, 40 5]'4 oo. 
— nn — p“ 
bound — — —— 614 25 l 16 
[Wiſmarĩñł],¹ʃj — — 54, 10 12 00 
Ubec . ——— 664 oo [I 45 
Copenhagen. 41 f 50 
Elſinore ——— - NET $0.22 112 -. 40 -| 
Uraniberg — — 65 54 [12 8 


Anout, or Anholt Hand — —566 50 i 56 
Leſon, or Leſnow Ifland, 3 „ die 30 
[The — — ͤ⸗ucõ̃— 67 zo 22. 


gd The Sea-Coalts of Holland al Flanders, from the Scaw | 


Y to Calais. 

Joly Land, or Rade Ines — 5 278 35 

[Hamburgh —— — — 4 117 10 38 5 

Bremen — 53 30509 00, 

mbden — 663 Vo 7 28 8 

meland Iſland, or Amoyland — 63 308106 20% 
cheling — |} 27 5 o 58 2 | 

ay _ x 


"3 hr 
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Samar Iſles, or Gille 


” 7 a 


_ The Mariner's s Compaſs Reflified. 


, 


249 


— 
* „ 


| 1 0 Calais. 


"IEF; 


| The Sea-Coaſts of Holland and Flanders, from the Scaw 


_ 
| Names of Places, 


ö 


. 


1 Longitude| 
P. M. 


ö | "I 


11 ee ES 
Amſterdam | 


1 


| [Rotterdam 


Antwerp — 
The Brill 


[Middleburgh i in "SRI — — 


[SSluys — — 
al.. — 
[Dunkick - —_ — — — — 33 


' : PAST 
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12 be 
23 jog 


55 204 
12 3104 

2104 
17 os 


14 103. 
O4 {ſoz 


The Sea-Coaſts about the Iſland of Iceland. 
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Rocks 


—— — 


[ Weſtmania Iſles 
Rock Point | 


Grim' s Hole, or Geuberman's . | 


Snow Hill — 
Fair Foreland _— 
[Rage Point, or Orgal Bay - — 
IMarza, or Largeneſs 
Grim Ile 10) — ͤ ʒEꝑä— 
Langeneſssßĩ—vͤũ„1éłͥ — 
Barparers Point | r! 
Silly, or Pappy Iſles —— —— 
Horn Bay „„ VOUNES” 
Merchants Foreland ———_— 
Portland — — — — — 


A Green” s Iſland — 
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The Sta Coaſſs of Scotland. 


8 Latitude [Longitude| | 
Names of Places. Donde Donn dE: l 


— 


f > | 1 7 | | | 
Sky Iland North. end —— 57 4 o 45 = 
mand of Lewis, Narthond 58 "0-107. --- 00 
Farro Head, or C. Wrath— — 58 34 0 10 


{Shetland South end —— 55 c4Z02 ood [ 
Fair Iſle — — ——9 308 01 242 * 
Ifles of Orkney -——g 10703 22 1 
Cath Neſs Pointöꝛĩ v?t 58 408 365 


Buchan Neſs — — 7 45 2 01 1808. 
| Aberdcen — (— — 57 | O2 &OL 448 | 
Dundee — — — 56 28 02 40% 
5 —ů —— 56 00 5 96 | 
Edenburgh -———— —— --— 55 58 {oz 59 
Berwick 55 45 0 55 


The Sea- Coafts of England "TY Berwick to the Lizard. 


1 


——_— 


3 | — o2 oi 30 
Sheiles, or Shields — —— ———— * 02 bh | I | 
Sunderland = mmm — 654 55 for 208 | 
IHartlepool — . --—- 54 43 oo 5609. 
[Whitby — — 54 26.0% 228 
Scarborough — 564 I | 


JF de Head 54 
[Burlington © 
he 8purnüüüũ⸗„ . — 53 


—— — 64 


—— — — — 53 


PBoſton — ——-——.— 63 


— 53 


, 52 
Yarmouth ——-— !ͤñũ(c!.öö⸗ | 52 
} * 5 
—U— — —⁵²ð⁵ wow — wy — 1 _— mY 
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The Sea-Coaſts of England from Berwick to the Lizard | 
| | * 
| * £ Latitade "Ps tude 3 
| Names of Places. D. M. b. 8 M. 
Aldborough —— . 10 for. ng 
{Orfordneſs — — i 12 oo 16 
[pfvich . RT ot Is 701 
{Harwich — ONO MES'S VV 
Colcheſter — — — 61 58 ſoo 56 
LONDON -———— —|;1 31 ſeo oo 
[Rocheſter — — mꝙ:—bt . — 51 238 % 26 * 
argate - — 561 27 o 14 
[The North Foreland - —— cx 27 jol 242 
Sandwich — — ol 14 8. 
The Downs — — 56 1 23 25 
The South Forelaaꝗd— 1 10 20 
{Ripraps, a Sani —— 6561 53 801 26 
Dover 661 6 g(O0 13 
bongeneſs — —— — 60 Cc 
Rye —ů — — 561 o2 $101 45 
Beachy — — 40 25 
8 1 
Shoreham = — 55 oo 17 
jPortimouth — — _— 4 se 50 
Ulle of Wight, Newport — — 0 14 o 2 
Pool! — 560 56 on 5 
ö Weymouth c 2 40 > 
{Portland — 0 0 o0. 4A 
[Chiddock x 90 46 ſo2 528 
tine... — 4; b 38. 
Exmouth Bar — 50 38 oz 25 
[Berry Head, the S. Point of Torba 55 26 ſoz 30 
Hopes Noſe, the N. Point of Torbay 50 30 [03 46 
Dartmouth Entrance —6 22 ſoz 35 
Start Point —  <— 50 06 103 | 45 
Praule Point — — 104 46" 
3 
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— =o > ” SOR a Benn an wet <7 
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The 868 Coaſts of England, 
IS Names of Places. | Latitude 83 5 
> "ER e Wade 5 e 
Ire Eddyſtone 50 14 % 20 5 
fear — .. Se 004 - 09 
—— — 656 215104 348 
— — 50 23 904 388 | 
a5 — 50 b 145 
The Sea-Coaſts from the Lizard to Holy-Head. 
3 e 8 | EE 2 
Land's $ Ed — — — 50 o5 65 co | 
[Gulf e 6 00 od 4 
_ ]Scilly Iſlands, St. Agnes Lighthouſe 49 56 ſoß 34 
[Seven Stones — — 50 10 06 40 
Hartland Point — 03: o 31 
{Lundy Iſle — 51 13 Z04 38 
. Mort Bay, or Mort Point 51 13 8 94 13 2 
Briſto— —561 3072 308 
_ ISwanſey . 103 8 
[Caldy Iland— n 5104 38 8 
{Milford RAPE) 51 43 £05 00924 
st David's Head — — 51 56 jog 1184 
Zarſey, or Bardſey Iſland CC 
Liverpool — — 653 20 103 o 
Wincheſter —— women 53 37. [04 20 
Lancaſter —_— 4,4 
White Haven — „FW 7. 03. 30 
de of . Weſt· end 53 45 los ©O 
| Holy-head = —_ 53 23 C4 40 
I — | i | 12 


— — tn od * 1 hd 


——_— * . * 
e 8 


E be Mariner 5 Compaſs Te 233 | 


The Sea. Coaſts of Ireland. 
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1 4 
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P ²˙ AAA 


: mr _ 
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r 2 era wet 2 


| | 


. Latitude n 5 9 
£4] Names of Places. D. M. |D. M. | 


Fair Foreland ——_— oo; 65 30 | 
row goa dan — — 65 oo 7 50 
Tſland Torre c— 0 
Iſles of Arran — —— 48 | 8 59 . 
Stags of Broad Haven — — —77— ee c6 * 
Iſles of Arian — — 54 35 io 3 
Galway . — 1 , 00-40 + 
Gall, or Doen's Head 
Lupis' « Head + 
Limrick 
IzgBlaſques — 
Isxkillocks — 8 
Gow and .. l 
IMizan, or Miſſen Head. — 51 16 5 11 308 
IJOld Head of Kinſale roy 51 358 589 
Cape Clear —\1 17 ii 10 | 
EKinſale . 51 50 jog 40 
eee eee ee 52 cg [08 40 
Wexford ——— ——— 52 13 07 27 
. monmnmem conc; - $2 e 5 


Lumboy Iſland mw — = 


— eee, 52 23 89 45 — 
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The Sea Coafts of France, 


P 
—— — 


| . a a — A8 — 8 ji 
[Calais —= 50 58 (01 5% 3 g 


Dieppe — 49 5 
Ist. Vallery — — 6 10800 558 

Sain Head, Cape de Antiſer — 49 41 Fo 340 
Rouen Mouth — — 440 34 2 00 30 N 
[Cape Barfleur m—_ — — . Lc W 
Cape d de la Hogue ——— — 49 47 ,OQ2 co 
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| The Sea-Coafts of France. 

Names of Places, | 5 [Longitude . 
; Abdovney.» — % 50 boa 12 
 {Caſkets — . 49 30 ſoz 20 
| 1 ee 06 0” 
erſey — — „„ 26 
5 Maloes — — . — 48 39 jol 57 6 
IMorlaix = eee 414200444 
Hland de Baſs —————  —|/4 50 oa 00 
Uſhant — — — —148 30 ſos oz 
[Conquet r 8 
Breſt - — —— 8 23 60% 26 
Camarita Bay — — x LES: - 26 os 28 
[Seams — —_— — — 8 02 Jo; o 
[Welt Penmark—— ——————{4; 48 204 24 || 
[Bell Ile ———_ mc | 2183 16 8. 
Nantz — — — .. 14 f D 398 
Hey 8 Iſle — ——— —ä—4ͤ—ͤ. 46 24 5 02 148 
[le 2 Rey the Middle —— 1080 3005 
Elles of Oleron- — — 4 56 Co ooE 
Roche! — — — 46 10D 118 
Bourdeau eee 50 oo 30 
St. Sebaſtian — — jo” 
Bilboa —— — 2 jo. 38 
[Cape Pinas — — — 43 56 ſo6 oo 
Cape Ortegal — nJßJßßFFFFFFCCCCC 00 13 
Cape Corunna, or Groin — 43 28 log 20 
Cape FPiniſterre - %%% 
Iles of Wlan — e 0 37 
O porto —— — — 9 9. 45 
Burlings PFF; , 48> 
[Rock of Liſpon —— 1 0 'co 
[Liſbon —— - m—— 4 jo $3 
Cape St. Vincen ———140- 53 $09.00 
Cape St Maria — r= ——[30 58 [08 30 
— —— 66 33 lo6 oo {| 
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The Coaſts on the Ma: in Continent within the Straits. = 
f | 7 Latitude Long 5 1 
Names of Places. 5. M. D.“ 1 . 
Gibralter = —_— 2 o 53 _ 
[Malaga. — 66 48 oz $oW| 3 
Cape de Gat — — — [36 30 os .ooW | 
Cape Paul — — — — — 38 15 oo 15 : "Tn 
o A 05] #4 
Cape St. Martin —— rats een on 38 46 00 40 bi 
e ee ER 11 26 jo2 18 |. _— 
Main! — —— 1 18 05 27 | | 1 
Toulon ———— —— % o %% o "= 
Gena L — — 44 25 08 43 | >. \ f 
Leghorn— . [43 33 io 25 SO 
-[Civita Vechia -——-- — — ; 10 Zzfl2ꝛ2 25 by = 
{Rome | — — FT 54 2 12 45 * = 
CF ᷣͤ — FE OR 1 
Cape Sparte vento — 37 508110 "4681- is 
ape COlonne ————— [3 56 8118 . O5 1 
Gal lipoli 1 — — — 39 56 8118 4 8 N | | 
Cape St. Maria, or Lucia — 39 45-113 $04 1 
Ancona — — 4 4 4 6 | F 
Venetia, or Venice 10 Y 
11 — — „ 30 l 4 1 
Raguſa ——— — 42 5 40 88 1 
Cartaro = —_ — i 42 47 7 ; i | 
La Valona —— -— ——— ³“0 ti 40 45 20 og 5 4 
Point Palma 414 00 120 8 13 
Lepanto — — — — — 38 20 22 2 1 
Cape Matapan, or Caliga—— 36 33 22 47 
[Cape St. Angelo, or Angulo — 1636 32 23 56 
Athens . 57 38 h os - 
— ——— — A 
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The Coaks on the | Main — within the Straits. 1 


PIG 


haha 


* 
— Soy nb toe 


Latitude "SE: gitude 


Names of Places. D. M. B. 
Tape 1 South Pont 2 8 85 we ws | 
of pox 5 OW--4 
1 Cape Colon, or Collonne — 667 45 4 42 
Isalonechi 3 40 41. [23-13 
Cape Monte Sano ———_— 26 25 02 
Gallipoli e e c - 


Confantino le 59 zs 58 | 8 
Cape Barbador, or Baba — 39 30 [26 30 
Smyrna : 


* Cape Py, or Blane- 38 og 26 32 
[ Epheſus — 38 00 7 53 1 
BY antiochetta — — 336 30 32 46 | 
Scandaroon, or Alexandretra . I 
Antioch om —_ V ; 
Aleppo —————| 427 245 | 
i Tortoſa_ — ——— nn — 35 OO S136 30 2 ö 
Tripoly — — 4 38=136 15 80 U 
Joppa or Jaffa —————- — 32 27 135 207, | li 
[Jeruſalem - — 31 513635 253 | 
Alexandria, = — — — 31 — 10 5 30 19 Q | 
Cape Ruſato ————— —[32 48 % 257 | 
[Cape Meſurato — — 32 21 6 17 | | 
_ [Tripoly — — — 2 54 \; 10 [ 
1JSuſa— — e 24 
Cape Bona —— — [37 13 [io 04 | 
Tunis ——ů — 636 5% o 17 | 
Bona. — 667 o8 6% 10 


seven Capes — — yz 0 
Gigeri — —  \ 14 6 15 
Cape r or Dellys ——67 15 [24 18 


_— 


a >_YVX #th. twwwasd wa word 


[Cape Tenes A I la eee 36 8 45 91 50 

Orain —— — — — 36 O2 | | 00 26 
[Cape Tres Forcas — ä — ann; 30 bz 04 W 

C Y W 0 
| euta - — moons nonermenthn $5: 54 404 45 ( 


'Tapgier — — 30-58 [95 42 W | 
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Iſlands within the Straits, 
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Dare” 
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3 Latitude Longitude 7 
Names of Places, D. M. b. M. 
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thc pe 


_—_— " 2 


2 — 


1 
4 

* 1 
1 
= 
if 
6 
13 
3 


Formentura - —— 38 C 
Ivica - MOTTO comme 7 79. 00-0 
Majorca — — 69 46 ſoz 3 
Minor ca-! | | 
C. Tolare, South 1 109 12 
'[c.s. ReparadeN, = def l 1 2 
Aſinaria . : 
Bonifacio, South 3 O9 40 | 
[C. Corſo, North End of Cortes J , £ 5 : | £ 
[Capri, or Captia - © N 
Liboa, or Elba — ——— ——— 2 45 fl oo 8 
FPlanoſa!1!˖!„ĩ„ö,¶.!ũ1!üł,ñr, nn 42 30 2⁰T0 454 
i — 42 int dog 
Palmarolla, or Palmeria ———— [41 oz S513 35 5 


Ponſa — ertn—nes nn — —— —[41 00 - 3 37 =} g | 
Iſcia, or Eſchia - — — 40 54304 3081 
Strombello —— — 8 86 oo*| 
eee. „„ 243-4 


FELICur . 22 3 30 „ 88 
„ 38 28 [14 42 
[Uſtica - - „% | 
[Trapano Weſt End of E 

Palermo in — — — 58 06 [13 50 } 
C. Paſſaro Eaſt-end of (83, ——[36 38 [15 40 
Meſſina in < |  Sicilly PP 2 BÞ- AY 

Siracuſa in — Gs O IS. 45 __ 
C. Molin in — — 5 72 15 be: 1 | 
Pantalarig =—ooomem oe ne ere 365 66 
Limoſa—ĩ „ 3s 56 [13 11 
—— | 53 4 3s | 4 
„„ noi Gs 36 „ i 136" 4. 
Grande, or 1, Longo — —ä 75 | 


N 4 * e r 5 my Box; % ? ts. di. | 
A o - * 3 1 Q —— 34 
E y : . 4 * 4 6 1 % 


-_- 
* > — ew _ — i\ 
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. — — — — — | 
| Iſlands within the Straits, 
Lo | | | 1225 y J N : 
Nana of e Ara 
_ [Poma ————— 10 16 08 
St. Andrea ie 
4 Liſſa—— —— — 2 46218 40 f 
ö St. Aguſta —— 142 403/18 56 
E }JCorzola —— — —-— 4% 0377 32 5 
| eld — — 142 8 I 18 06,2 | 
Corfu — nn rents rn ne —139 50 8019 465 
Zant —— —— — 37 46 21 30 
Sapienſa . — 5 40 21 45 | 
N in the Archipelago. . 1 
as —. enmaOg 10 40 25 17 | 
4 8 rey mY r 
Metvline J Cape Sygre ———|39 15 [25 os 
Metyline 's e 312% 
| Siatto, or Schate — ——————[z9 22 [23 38 
Scio, Or Xx io — 38 22 26 be 
Patmos 37 202/26. 45 
Tine | yen —_ 7 3585 30 
io, or Sea — — 37 3 „ 5 
{Ferminia, Fermina, or Termine —]37 24 $124 58,2| 
Ferfante, or Siſanto 36 588125 205 
IMillo, Mila, or Melo 55 | 36 40 R125 OO S. 
g. end of Caudia S. St. John 15 44 22 
IB. 1 C. Solomon [z oo [27 08 
| 5 orth- ene —— =— 3 7 
5 Rhodes { North-end of C. 'Tranquilllzs oi 28 28 | 
. S. W. — — — (C. Baffa —[34 57 32 23 
baſt p end of Cyprus 3 C StAndreaſz5 31 35 o 
{South J — — — (C. de Gaffeſz a 30 [33 10 


——_— 
_— iy. hes 
= - Þ 
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; The Sea-Coaſt of . and Guiney, fam Tangier t to 
W Cape Bona Eſperance, 


— 


Tad 


Loa 1 


F Names of Places. D. M. D. NI. 
[Cape Sparte! — 
Salle — _ — 33 58 00 20 
Cape Cantin — —— 01-0 
Cape de Gear ---—— — [zo 27 [io 06 
Cape de Non -——— ——|28 15 f 04 

[Cape Bajadore — 26 4 ; 35 
Cape Blanco — ——— —— 20 45 [17 25 
[Cape de Verde = Ae] 4 17 205 
River Gambia's Entrance [13 o88|15 31: 
Cape Roxo _— —— ir 50 FIB 048 
Cape de Monte, or Mount 06 2312 68 
_ [River Seſter, or . 248/08 36 
Cape de Palmas = —— O05 2358 [06 oo 
River St. Andrea | 05 [O4 15 
[Cape Three Points — 04 28 [ot 50 

[Cape Corſe — K ‚˖‚—˖- 7 
River de Volta, or Accara —- os 55 ſoz 25 1 
[Cape Formoſa — i; ] 405 
New Calabar Entrance —— [oz 42 (08 33 2 
Old Calabar Entrance — [o 10 [og 45 > 
1 * de Camarones — % 2% ii "108 
Iſland Fernand Poo — — 02 40 10 303 
Iſland de Prince, or Princes Io 40 og 15 
River de Anger, or N iin 
Iſland St. T homas . oo” To8” os 
Iſland St Matthew's —— — or 30 lob OW 
— [ifland Aſcenſion n? -= 97 © $0.14 o 
Uſland Anabona ——}__ oo 
Pere Laber . 55,5409" p58 
Cape Negro — — — [16 o8E|12 31E 
Iſland St. Helena Nova - — 16 oogjob | oaE 
Hand St; Helena (i606. 606 os 5coW 
[River Congo —. o5 409/15 25E 
Cape St. Thomas 24 50 4 43E! 


LEY 


* 63 2 „ 
Wd 


» 
: 


Iifland St, Paul — 


Cape F. ——— [22 


Jape Frig —— ———— 3 
Iſland St. Catherines — 27 
River Grande's Entrance — 31 
Cape St. Maria — — 34 
River de la Plata, or Cape St Antdnio 35 
[Cape de St. Andreas — 38 
Bay Sinfunda, or Sinfendo — 42 
Point de los Leones -x — (44 
River CUMCTONES——— — — 45 
Cape Blanco - — | — 146 
Pepy's Iſle —V——— — 7 
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* 
Ss 


Cape Bona OF rg 


k _ VOY 
-— FRESPTR _— i as. 


Names of 1 D. M. 2 M. 


| | 


Cape Secos, Sego, or Seca- 
Cape Bona Eſperance 
Cape Aguilhas, or Lagullas 


5 | | 
| A The 807 Coat of Brazil, 


| 


Para River — — 52 
[Cape St. Ma — — onm—mnn—n—_ 55 
Rio Grande | | 
[Pernambuco 8 — 
Cape St. again — — — 55 
l {land Ferdinande Lorenha - 03 
River St. Franciſco 
Bay de Todos Sanftc — ee 13 
Port Segura !ů⸗ẽ᷑«̃ 16 
[Ca e de Abrolhos <— {8 
Spirito Santo 


Point of River St. Julian —— —— 48 
Cape Virgin Mary of Megs!, Straits, z 


Le Marie Straits — — ä | "4 


The Sea · Coaſt of Barbary and Guney from Tangier to 


— 9 oO 15 56 K 
— 5618 26 E 
54 54 "4 21 20 Ef 
[land Triftian de Acunha — 5 85 413 Fo 


„ 


l 


F 


6 TS 1 Latitude eee 


j 
1 
5 


— 


3 


L r - fanned 
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1 The e deen of Brazil. 


— 
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* — — * 


| | | ; | Lathede 
| Names of Places, 5 
lc Horn, the S. Part of Terra delF uego 5 5 22 f 
Ifland dos Picos — — 2 308 
flgard de Martinvas — = 30 C 
Iſland St. Maria de Agotta- 19 40 A 
Ifland Trinidada - 420 30 5 
Iſland Aſcenſion - los oo 5114 


The Coafts on wy Main Comments in the Eaſt-Indies. 


; > "is a . 


Bay de AI 880 De — 255 30 31 wo 
River St. Lucia — ——— | 20 32 17 
Cape St Mart! in, or Matia =——ſz2 40 835 os.” 
Cape Corientes ——— ———/23 405136 17 
Moſambique - ü, o 
P. de Aguada, « or Del Pada — 0 17 8 40 10 | 
{Cape de Falſo —— 0g oo 5 39 20 
[Tongon —— — 4 $5938 59 
Mombaſo——yqx . _ z 50 38 30 8 
IMolinde, or Melinde —— ſo 58 39 35 
River Lamos « — — —— 81 20 40 13 3 
Magadoxa ——— — oz 50 445 20%. 
Cape de Baſſas, or Boxos — 4 86 47 38 34 
[Cape de Gardefoy = — — i 20 
; Aden — — — — — 13 OO © 47 900 
Mocha ———— — 14 10 8044 590 
Cape Matriaca w— ——=—— — i, 2385652 10 
Defar — —— — 7 00 = 5 3 
Cape Reſulgat . —2 eee 
8 Muſcat — — — | 
Boſſora or Buſero — —Ü—ä— | 
Gambaroon — . 
(Cape Glado — — 


262 255 be Mom S Tampa Rania. 
The Coaſts o. on the Main Continent 1 in the Eaft- Indies, 
: atitude | 
Names of Places, De M. TIE 
River de Sinda, or Cinde —— 24 45 bs 3 
Dia Head t 02 100 50: 
[Surat ee, ES | a 
 (Deman « ff 120 OD" 193-46 
[Bombay Iſland —————————|:9 18 3 06 
t John's —— — 10 55 173 20 
Chaule, or Choale — 8 31 73 37 
Dabul ee e 4 
= td . e 
Goa « ff. 3 3 £0 
Carwar. FFW 
Manquelore ———— -————— ----[12 53 , 25 
ITellecherry — — 11 25 
Calecut(ao a — —_ 16 | 393 
Cannanon . 7 7 
Cochin — — $4315. 55.5 
Anjanga —— os 297170 258 
Cape Comarin ——  o-|'7 25. 
Columbo in Zeylone — 7 279 30 
Point de Galle, or Gallo, on the ſameſo6 10 ]80 10 I 
PDundre Head on the lame - — on 80 45 
Irinconomale — 8 40 881 40 
Great Baſſos 8 23 81 45 
Jetrapatam — —ꝛ—- 08 10 
| [Negrapatam . 1 1 69 55 
Tincum bar —— 1 15 9 50 
Porto Nova — 11 45 79 44 
Pondicherry — = — il 54 80 06 
Fort St. David, or Tregapatm— 12 o [89 55 
[Conymere 112 35 80 og 
Fort St. George, or Madraſſapatam 3 11 17 
palliakate 40 30 50 
Armegon | — 4 16 1 
[Petapoli — — — 16 16 [31 11 
Due Point, or Mecha — — 16 08 31 32 
= 6 28 I 40 


A 
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_The Sea-Coaſts on the Main Continent in the Eaft- Indies, * 


Names of Places, 4 DN F.. def 
Ny pong — — — 6 30 H 7 
Viſagapatamößx? ]ʃ 7 4; 83 57 
Birmlapatam ” =——— ————|7 1 | 84 09 
Pond y — . 1 8 
nan Pagod — — 19 51 | 8 42 | 
| [Arſepure ———— — 29 1 | 8 23 


C. Palmiras po bob penny TO. 49 | 87 35 
Balafore Road — — 1 16 [87 48 
Piply | 6 h —_ pw 2 21 | 25 87 55 
Dacca — —— — — 23 1 5 ; 90 55 
Caſimbazar k ñĩl— 25 06 | 88 45 
River Bengal!!! —„?]ʒ]ͥñĩ½ 1 1 5 
River Aracan — — — — — 120 IO 8 93 40 D 


F ormoſa N. Pont 


| 2 
[Point Romania — — 1+ i; 
Point Cui — — 12 10 he 99 O2 ft 


— — 14 18 io 5; | 
ambodia Entrance —— 0 0 
ape Anarilla, or Avarilla 13 26 0s ; 
]Cochin, or Chinchen ——————[14 oz 10% 56 
Tonquin — — 20 50 [log 40 f 
Canton = 
Amoye Iſland | | 
_ THockſew ---- — — 0 30 118 20 
River Swadia —-- _—_ 
{Liampe, Lingp, or SR? ———) ' 59 120 36 
Iſland Chuan ——|;2 96 1118 35 


| Cam ü 


[Nankin — — — 132 07 118 31 
Pekin — 39 54 % 28 
nd in the © Eafl-Indies 3 


st. Paul — 138 20 75 25 Fl! 
[Romerans de Caftelamas ——— ]z28 45 2167 17.4 
St. Joan de Liſbvon k; , 24853 30 5 
Diego Roys ns 10 50 j61 207% 


- Ad 
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las, in the Raf. Indies | 
>” RR Latitude Lon iradeþ 
Names of Places. Þ. N. 5. 8 "69 i] 
}St. Brandon. ——ů — — 6 38 64 30 
Mauritius — — O 10 557 35 
IMalha —ů — — 15 60 30 
- lc. St. Mary Ss. JI End of St. i 25 33 [46 10 | 
$ C. D' Ambre N. Laurence is 10 5 o 
| St. John de Nova —— 7 21 443 20 | 
St. Chriſtova — , 7: T 
IMayetta —— — 13 04 46 18 
Joanna ie ; 
Mohilla 3 — z og; 44 23 
i Comero, or NG = —— |} 40 43 50 
ll IMorſia, or Monſia — 8 7 g 15 
is d 
 [Zanzebar 06 48839 57 * 
iN JPenda wo wo—_m_——— — 4 207g 35 
| {Comero mo —— ——— 0 308144 39.5 
Colmoledo: —————— to 24 G1 478 
Juan de Nova — — 9 3082 40 
A Agalega e — 47 154 31 
4H Setta Hermanes . —— b 47 5 13 
{Quevelo, or Quebel lo . — o 53 {52 36 
{Baſſas de Banhas —=——— — 05 05 48 46 
Hermanos — — 3 32 54 45 | 
Iſland Gratio— 06 10 63 o 
Padra Banas —— — — 02 10 65 32 
Baſſas de e Of" the Iſland Chagosſo5 55 668 4 
TRree Germans « — — 4 30 62 43 
Croſs Iſland — .... ‚ «n 
sSacatora, or Zacatora-— 12 . 21NJc4.. 85 
[land Abdeleur—— 12 04N 63: 04-4 
Cubello —— 8 10N/45 
Malique ———— cy ooN} 58 
aripe, or Grige— — 1 4oN hp 37 
— — — n 9 — EEO, | 
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| | Wands i in 1 Eaſt-Indies. 
| 


. "ne 


Names of Places, Lara [owe 
— — | 


e 7 | 
| 


—— — 8 A 
———— T- 7 =? — 2 = — — 


Galgen io oo 73 30 

Andomahon, or l „ ; 
[Ceylone South End, C. Gallo — 06 o8 | 81 15 | 
South loo 25 126 $8.7 i 
[Maldivie 1 Nor Þ Part — 97 14 73 84 , 
Vas de Diego Reys —— 000 20 | 72 0 N 


[Wamila 


14 25 217 05 
1 119 30 = 
f == Hae”. | 
SY ran {ſp 9 55 
4 „ int — 1135 30 81400 30 
[Japan 1 1 | Point 35 9 8128 1 
Kocas — | — — — 04 198 91 02 
[Andaman the Middle —k —12 35 | 93 19 
Borneo W. Point — 03 50 1108 58 
Nicobar 


Anynian 
EIA | 


2 


— — 
— 


ↄpnaidu 


1 . 
* 
; 
* 
- 3 
4.5 
I. 
* 
186 
* aq 
: * 
: 
4 
* 
Wo 
7 
” 
” 


w— C7... 9 
{North Weſt-End of Sumatra 8 $0: 
ä Bencolo — — 0 5 5 104 0 þf 
[South Weſt-End of Sumatra — os 22 [105 50 
8 — _ — 61 19 2 355 
Bantam ß!⸗ĩ/⸗»uvlẽnn s „„ 
{Batavia - — — o6 16 106 16 


9 9 - m— . 


rue Southern dna. or Cape de Verde lands 5 | 


* 


st. 2 


f — 7 ee 
; St. Vincent — —— [ üEm —— 275 15 24 25 7 
St. Lucia, or Round Iſland 7 S i e 


St. Nicholas | — — 17 00 3 23 38 2] 
{/ſle de Sal — — | 
1Bonaviſta 


Mayo, or Ifland May — 15s 1482 88 
St. Jago — — 8822 45 8. 
Fuego, or Fulgo — — 4 5⁰ | 45 ® 
J — — I 28 432 44 
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hae 2 1 
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6 
| N —_— 25 
Vago, or Vegia 38 43 3 
St Michael 8 o6 23 
Formigas, or Hormigas — —37 40 22 
St. Maries — 36 9 — 


The Canary Iſlands. 
i . TO Fe 8 
e Longitude| Latitude 
Names of Places. D. M. D. M. 
Isancto Porto — — : $5 f 260 
Madeira Weit-end — 32 33 7 13 
[Salvages ————— —30 14 215 0 2 
Palma —— 28 4087 50 8 
Ferro — — $17 455 
JG80mero!ü⸗ł%„«4Hs — — 28 ob 575 05 8 
Pico Teneriff 28 133/16 28%] 
Grand Canaria — 7. 
fAlleganſa a - — — 29 409/12 13? 
ancerota — — 29 30 2 25 
Forteventura South-Weſt-end 28 5 113 30 5 
2 | The Weftern Iſlands, „ | 
OEVO —— 39 48 31 2: 
TOONS. 3 5 


| The vea-Coalt of the North Fart of America, E 


Bay, and | Newfoundland, 


Ca Fel — — 559 4 44 
Cape Elizabeth ——— ——— 162 03 Z166 
land Reſolution —— —— ————|61 50 465 
Queen Ann's Foreland — 03 48 £ 74. 
Salvages Iſland —— ——-—— 62 408% 0 
Ps The Hand — =] 


ah p * wwe yg. 
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* 


The dea Coaſts of the North Part of America, Hudſon's $- 
Bay, and Newfoundland. | 


Im —— re Y * 


i 


* — 
—— — 


Names of . 5 1 


— — * 4 FR'S 


[Shark Point —— — — 64 30 [82 55 
Cape Southampton — — —6 1 55 [86 18 
Sir Thomas Rbe's Welcome '——[04 15 2 O4. | 
Cape Churchill ———|9 oo os 16 
Port Nelſon, or York Fort 
New Severn — — 56 oo 88 20 
Cape Henrietta Maria—— — 65 o7 84 30 
Viner's Iſle . —— 53 05 84 , 03 
albany Fort—— ————————|52 26 84 50 
I[Mouſe River's Mouth ——————ſ51 18 83 13 


STI 19.--303- 06 


Point Comfort ——— ——— — —— 51 24 81 11 
Frenchman's River -. — 1 2021480 1 4 1 
Rupert's River -— ———— ————|51 3089 268 
Caarkon's ann. „ 6 % 1 
Danby's Iſland . ———— 52 1880 565 | 
Shepherd's Iland———— = —-—— 51 45 880 48 3 

Solomon's Temple Iſland—— - —|53 og 5 81 oof 
Weſton's Ilan 58 82 1 
Cubb's Ifland -. ——-—|54 16 82 40 a 2 
Bear's Iſland — — mmm [54 25 93 40 1 | 
Baker's Dozen Iſland . ——|[57 56 [8 25 i 
%% ²˙ << 9 10 „% $0; | 
Mans field's Iſles, the Middle——— 61 41 % 3% 4 
Cape Jones — — 4 55 178 80 | 
Cape fr. —— j 2 35 [77 55 
Cape Charles — . ———— %% 48 [75 30 
Button's Ile —————— ———-| 25 6 87-1 

{Bell Iſland = ———-- 5? O7 155 35 

Grey's Iſland ——————— |? 35 |53 23 

Cape St. John.. 650 25 52 48 


Pengwin INand ——— — ————[5? oo [50 50 j 
Cape Bonaviſta ——————— 49 15 [52 12 
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The Sea- Coaſts i Hudſon” p Bay, Newfoundland, and 
| New England. 


— — — 


1 


17 8 8 ; SN. | Latitude Fe 
= Names of Places, D. M. D. . 
Trinity Bay Entrance ———————[48 52 5ů2 20 
Bacaleau Ifland ———— ———[48 40 [51 56 
Conception Bay Entrance 48 20 62: O08. 
Cape St. Francis —— 48 og 61 46 | 


Cape Race — —— 1 40 ji 52 
7 gay of Bulls ———— — — 47 50 fi 29 | 
St. John's Harbour ——— 48 oo 51 39 
Cape St Maria — ——|4 10 63 23 | 


{Placentia Bay neon 07 „ 
[Cape St Laurenſa | | 
i[fland St. Paul 3 
Cape Roye ————— — 43 oo | 
Virgin Rocks ————— ——-— — [66 06 1 : 8 =| 
French FaQtory — —_ 13 
8 Bay Of Breſ. ü oe 52 10 8. 56 5724 
Tadouſack ———— Jo I o. 
3 . $5569 48” 
Anti Coſti Iſland, the Middle e 
Cape St. Charles, or Charles Straits 32 10 „„ 80 
Cape Britain I. Scatteri —— | 
jTape Sable 
point, or Port Royal 
{Ponobſcut River 
th North Yarmouth 
Paicataway Entrance CCCCCCCꝙòu 2H 0. 16 
{Cape Ann Iſland =— --——— — 42 46 69 45 
Cape Codd - 7E! „ 
Boſton —— — — z 25 70 37 
Plymouth — — „„ 0 9 
[South of St. George: s Bank 7 
15outh. End of Nantucket Shoals — 0 50 68 23 
_ {Nantucket Iſland _ ———} 68 48 
a Vineyard — #1 14 69 09 


—|#4 45 |65 4 \ 
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'T he Sea Coaſis on the Main Continent in theWeſt-Indies. 


Latitude Lon gitude 
M. 


Names of Places. D. M 
Elizabeth's Iſland — 16. 35 
Block Iſland ——ů— — 41 15 
Mantock Point —— 41 18 
Fiſher's Iſland — — 0 
[New Vork —— — 10 42 
Sandy Hook — —-— 140 28 
Cape James, or Henlopen - 38 48 
Philadelphia | — -— M40. 50 
Cape May — — 139: 09 
| Cape Charles — —ꝛ—e. —2—ygęt᷑p — 37 11 
[Cape Henry | — 26 58 
Cape Hettera f * 2 
[Cape Feare _—_ 7 
Cape Roman, or Catrit— — 33 278 
Achley River, or Charles Town 33 OF 
Port Royal - 32 O08 
Bay of St. Auguſtine — 65 10 2 
Cape Florida- 24 578 
Laphillapina, or Apalachia 29 47 
Riv Spiritus Sanctus, or Miſchifppi ] | 2 
\ Rivers Mouth — ———-— 8 5+ 
ompeek -— ————22 20 
* Vera Cruz - > ig 12 
Sierra, or Cape de Martin 19 10 
; riſte, or Trieſt Iſland ————— [13 10 
Campecha — — — 90 20 
Cape Condeſedo ——— [zo 40 
Cape Catfocha - [21 10 
Salamanche m—— 6 50 
ape Honduras - —— 6 25 
ape Camaro 10 


D. 


$ 
, 
* 
by 
SR 2 
i oo 
* 4 
—— 
C 
ES 
* 
97 
TM 
Z 
* 
z 
42 
- 
X 


* 
8 ** . 
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The Coalts o on FE Main Continent in the wen. ladies 
„ I | "OE | Latitude | Longitade 
. | Names of Places, D. M. D. * 
ks 1 | N 
3 of Nicaragua eee 25 84 15 : 
Porto Bello —— —_— 33 79 | 45 | 
Darien, or Scotch Settlement———|o 3 3 "28-4 
Carthagena | — ſo 28 [75 21 | 
Cape r or Coquibaco—| 12 40 270 42 4 
{land Curaſoa, or Quicaſao ——|12 10 868 1884 
{iſland Margaritta —— — ——|! 20063 20K 
Ifland Trinidada — io 16 * 60 178 þ 
| _ [Mouth of Oronoque Hives os 155159 25V. 
[Cape Three Points — 10 Fo 8 52 16K, 
Cape Nauſa — 07 55 | 57 5 5 . 
N. Cape, the middle of Caopory Iflandloz og 49 56 
jSuranam — — o 25 56 50 
[Cape Orange ——— -—— 04 25 0 55 
Mouth Amazones River — —— ſoo oo [49 56 
5 Iſlands in the M ell Indies. 
: Tobago "FI _—_—— 0 50 52 
| [Barbadoes, at r — 13 O08 [59 50 
[Granada —— 1 57 \bo 20 
Granadillos — . 20 50 35 
| Boquia — moms a 
St. Vincent 113 12260 122 
st. Lucia — 3 45 8461 048 
IMartiniſaaꝛ . ———114 43 60 548 
| [Dominica ——— =———— |; 23860 308 
_ [Marigallagnta ——- —————|1; 58 2160 208: 
BY [Guar aluna — —— — 15 1054/6: | 15 8. 
DDeſſeada — — — 16 20 (60 105 
Antegua — — — 7 o 6} 
Barbuda ———— ——— 1 of G1 ” 
: Monſerat . 16 35 62 13 
en 


\ id 


— —_T<HT i... .71 


ai. 
; 2 * 
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; 


| | 


of 2 4 * * 
« 


13 | Iſſands in the Weſt-Indies. 
| 5 Names of Places. | 5 1 12 5 
Nevis — — — 7 00 62 42 
St. Chriſtopher $ — i ez 50 
Euſtatia — | | 
Saba — —— 7 35 662 40 
St. Rartholomew —ä — [17 . 62 06 
St. Martin” — — — 18 6 62 10 
Anguilla — — | 17 ſez 13 
Sambrero — — 18 35 62 30 
Anegada — —— — 18 47 62 46 : 
St Cruz — — 12 55 66 32 
St, IDbomaa —— 1 64:43 7 
St. John de Port Rico —— ————-f18 30 fe; 37 
Iflands and Rocks of Aves: — 2 OI 75 54 308 
Tortuga, or Tortugas— — 1 10 8063 54 
Margaritta —— - — tl 16 2163 308 
Blanco F K 5 I 4 
Jeſtigos — —— — — 11 35 8062 41 8 
D'Orchila —ꝛů— —y— 11 45 8 64 30 I 
Bonairy, or 5 — 6 
Fenn — | 12 .Fo 08 28 
E aſt- end of Hiſpaniola — is 18 o 15- 
Weſt- end of the ſame ——-—————ji8 26 74 36 
Eaſt-end of Jamaica —— ---— 8 oo [75 40 
[Port Royal Ja AINAICA—————— 7 50 76 32 | 
I[Weſt-end of the ſame ———— —— [18 o8 7 oo | 
{Eaſt-end of Cuba 77 1 74 4 
Weſt- end of Cuba — —— 21 40 86 30 
La Bermudas — — 32 4 466 „ 40 1 
Bahama Iſland e 
Abaco South- e pq Eden: 26 0 77 5 
Andrews, or Androſs, or North-end 5 10 78 40 
Providence. — — . 
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| | 125 
4} Iſlands in the Weſt-Indies. | 
Names of Places, Latitude N | 
- 5 TM D. M. D. M. 
3 e | 25 37 56 47 | 
euthera South End, or =y | 5 
Cat Ifland, the Middle Seen 4 13 06 
Watling's Wand = Het TIES. _ 8 I 
Rum Key - FFF! tu 
JExuma —— — a, k.. 1/4 38 : 
Crooked land, North. End 3 oh wh" 25 . 
Long Iſland, South- End = 22 N 
| Mayaguana — — 50 F 
French 1 3 ARENA 31 72 46 | 
{Merapervouz - 3 = 3 49 2 
IHineago, Wel- End 110 787 550 
[Weſt Caicos — _ 3 2173 498+ 
ITurk's Iſland ee 3-45 5 — 2 
Abrollo Bank, che N 3e 
Plate Rack oth cn TTY ts 55 8.69 46 I, 
Mucacres — 1 —ĩ W 
Verd * K eee 42 30 70 35 | 
| [Cajad 2al mm _—: 3 7-10.10” 
Pinos 6 1 10 79 24 | 
eee, ß FD JAS: 29; 
nn K rr 54 81 29 1 
St. Andero - — . 
| ICaimanuback — nne 22 81 275 
Pedro Shoals, North-fide . 2 8 80 11 
St. Milan - — — — — 5 be Eh 56 17 
—. . — 16 10 181 28 * 
9 ==. c wenelttonety 33 s 1; 
Z una Quita Suman 2 6 Op — BY ; 89 | 95 | l 4 
„ „ | 
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Theſe Wenig were ſettled 3 a off 
the Moon's Diſtance from the Sun and Seat | 

made by Meſſrs, W. WALES, F. R. S. and : 
W. BAT LI, Aſtronomers, during Captain | 
Cook's Voyage towards the South Pole, and round 
the World, in His Majeſty's Ships the Reſolution 2 
and Adventure, in the Years 1772, 1773, 1774. | 


| «4 Ig 


| and. 1775. 
8 THER Latitude]. Lengit. 
Names of Places. D. M fr. Lond.] 
| bh | 2 . [D. M. 1 
APE of Good Hope ĩäĩ!Äůũ [33 55 | 18 25 | 
Duſky Bay, New Zealand 45 47 166 20 | 
Charlotte's Sound, new Zealand - —|4i 06 [174 22 | 
Point Venus, Otaheite — 117 20-1210 20 
[. Ohitahoo, one of the Mania: 9 55 [220.54 
I. Tanna, one of the New Hebrides ——— 19 32 169 47 
[ Pudyoua, New Caledonia —= [20 18 [164-44 
IChriſtmas Sound, Terra del an 55 22 ,1299 00 
C. Deſfolation— — n 1321288 37 = 
Vork Minſter ———— 155 31 8290 18 8 
[C. Horne yd — — 55 591292 3705 
| I. Uliatea X e eu PEI eee 16 .45 2 208 26 8 
II. Huaheine - — — — 6 45 8 oB 51 5 
[. Eaoowe, or Middleburg . 21 218/185 2g | 
Tonga 'Tahu, or — friendly Iſles [21 4 185 13 
Pyleſtaert Iſland — 2 23 184 I; 
Tolago Bay — — 8 21 78 36 
Portland ——— c—— i il. 
Mew Stone off Van Diemens Land —— 13 48 146 30 
Adventure Bay in Ditto - — 43 23 [147 33 
Cook's Streights 48 | 175 8 
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274 -L be Mariner s . Refifid: NE | 
| | Longit. | 
4 Nimes of VE W La _ fr. 8 . 
Pa l . 
WRT ö 
: LL | 
JC. Palliſſer, N. Zealande——_——_—_—__——[4 35 [175 03 | 
Eaſter I, North-weſt Side ——— — 27 O8 250 11 5 
Reſolution Bay, Ohitahoo, one of Marquiſas 35 220057 
6 — 11 32 (208 11 
Savage Iſland —— -— 19 o2 fi 32 | 
Turtle 1ſ lane —— 9 49 1182 6 | 
|  {Annamocka, one of the Giendly Iſles — 2 15 185 32 | 
| [Mallicola, Sandwich Harbour — {16 24 [167 53 
{Cape Quiros, Terra del Eſpiritu Sancto e 50 {167 23 
| [Botany Iſland - — 22 26 167 20 
EEEaſt Cape of Staten Iſland - 154 54 195 16 
| JSouth Thule —— —_ 34 332 18 
4 Harvey's Iland-— * . - 16, 61-46 Io 
Xt Howe 1 — — 116 46 [20g 56 | 
4 . ————|1 oo 1197 6 
+ JSouthern King vas. s Illand . [14 34 F 12 44 U 
Pualliſſer's Iſles — — fs 3884273 338 
1 {Taoukaa — — 4 — 29 F 24 538 
br Friendly Ifles, andy, which 8 from 19 37 »|185 10 5. 
1 800 — 20 328185 508“ 
1 Aurora, North End — — — ns 5284168 1681 
tf A hitſuntide Ile, N. End — —\ 28 168 24 
IMaſkelyne's Iſlands [ 30 1168 0 
| {Shepherds Hands ————— ———|}16 56 [168 44 1 
tt [Sandwich's Iſland - —.— [% 29 168 25 
1 {Hinchinbrook Iſland F 25 168 38 
J ; . {Montagu Iſland 9 — ———— — 17 26 168 * 1 
i | | 043-4: 
I} [Traitor's Head ———— — ———-|18 43 6% 23 | 
I st. Bartholomew Iſland. — — ji; 42 167 260 
Cape Cumberland ——— — — 44 39 66 co | 
i! (Cape Colinet - CPT 40 30 [16g 59 * CE 
iz Coronation - — — z o; 67.1 | 
If 3 Charlotte's Bdretand - — T174 167 15 
[3 Iſle of Pines — —— —Uñͥ 22 38 16, 41 
Norfolk Iſland —— — — 19 6 i; 
3 Cape Diſſeada — — — . 04 285 45 | 
—— —— OS — 1 
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PE 55 Latitude 
| Names of Places, D. M. 
| | P. I 
; i 885 e eee 
pe Noir . 81 32 
| d. Adefonſo s Hes . — —65 51 
| _ [Evour's Iſles — — — 65 34 
| Cape St. Diego _ - — 664 33 
5 New Year's Harbour, Staten Land ——j4 48 
Cape St. Juan _ — —— 4 47 
IWillis's Ile . — 54 oo 
Cape Nortiayꝛ ꝛͤ . — _—4. 
[Cape Saunders — —/54 6 
. —— . ꝗ— 172 
Cape Charlotte — 664 3238 
Clerke's Iſles — — — ———— — 55 Og Bu 
F riezland's "SRO — - 59 02 
[Saunders Iſle ——— — — 58 0 
Candlemas 1ſles x 67 10 
St. Helena ————— 5; | 
Iſland Aſcenſion ———— ————o7 57 | 
Ifl. Ferdinando de Noronha —— ————[o;_ 56 
Fayal, Villa de Hortaꝛxäͤ 38 32 
Porto Sancto —— | 58 
Madeira, Fonchal ——— ——— 32. 33 Z 
Palnia, middle ——_ 36 8 
Ferro Ifle, South End . ———7 42 of 
[Sonaviſta, N. End N — — 16 148 | | 8 
51„7ß— 2408 av al 
St. George — — 38 47 | 28 42 8. 
Mayo, South End — — 115 1 | 23 7˙ 
JC t. Jago, Pert Praya . —— 4 54 | 23 26 
Kamptſchatka Nos EY 6 wo | 
Per 8 7 rhe 199 3 13 
Drake Point, — — 138 45 1128 38 


If the Longitude be reckoned Eaſtward and FEES 180, ſubtract f 


2 it from 360, the Remainder is the Longitude Welt, and view 
| verſa. 3 | 
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